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SAFETY

For the Best Results with HF-430 Series inverter, read this manual and all of the warning sign
attached to the inverter carefully before installing and cperating it, and follow the instructions exactly,
Keep this manual handy for your quick reference.

Definitions and Symbols

A safety instruction (message) is given with & hazard alert symbol and a signal word;
WARNING or CAUTION. Each signal word has the following meaning throughout this manual,

[\
/N
/I, WARNING

/I\, couTion

NOTE

This symbol means hazardous high voltage. It used o call your altention
io items or operations that could be dangerous to your and other persons
operating this equipment.

Read these message and follow these instructions carafully.

This is the "Safety Alert Symbeol" This symbol 5 used fo call your
attention to items or operations that could be dangerous o your or other
persons operating this equipmenl. Read these messages and follow thesa
instructions carafully.

WARNING
Indicales a potentially hazardous situation which, if not aveided, can rasull in
serious Injury or death.

CAUTION
Indicates a potentially hazardous situation which, If not avoided, can result in

minaor to moderate injury, or serious damage of product,

The matters described under may, if not avoided, lead 1o
serious results depending on the siuation. Important matters are described
in CAUTION (as well as WARNING), so be sure to observe them.

NOTE
Notes indicate an area or subjecl of special mert, emphasizing either the
product's capabilities or common errors in operation of maintenance.

& HAZARDOUS HIGH VOLTAGE

Maotor control equipment and elecironic controliers are connected to hazardous line voltages. When
servicing drives and electronic controllers, there might be exposed components with cases or
protrusions at or above line potential. Extreme care should be taken to product against shock.

Stand on an insulating pad and make it a habil o use only one hand when checking componants.
Always work with another person in case an emergency occurs. Disconnect power bafore checking
controllers or performing maintenance. Be sure equipment is properly grounded. Wear safely glasses
whenever working on an electronic controller or rotating electrical equipment.
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PRECAUTION

]iWAHHIHG : This i equipment should be installed, adjusted and serviced by qualified
| elacirical maintenance personal familiar with the construction and operation of the equipment and
the hazards involved. Fallure to observe this precaution could results in bodily injury.

AWARNING : The user is responsible for ensuring that all driven machinery, drive train
mechanism not supplied by Sumitomo Heavy Industries, Lid., and process line material are capable
of safe operation at an applied frequency of 150% of the maximum salecled fraquency range to the
AC motor. Failure to do so can result in destruction of equipment and Injury lo persannel should a
single point failure occur.

A WARNING  : For protection, install a leak breaker type with a high frequency circuit capable of
large currents to avoid an unnecessary operation, The ground faull protection circuit |s not
designed to protect personal injury.

| AWARNING : HAZARD OF ELECTRICAL SHOCK. DISCONNECT INCOMING POWER
BEFORE WORKING ON THIS CONTROL.

/M\WARNING : SEPARATE MOTOR OVERCURRENT, OVEALOAD AND OVERHEATING
PROTECTION IS REQUIRED TO BE PROVIDED IN ACCORDANCE WITH THE SAFETY CODES
REQUIRED BY JURISDICTIOMAL AUTHORITIES.

A CAUTION : Thasa instructions should be read and clearly undersiood before working on
HF-430 saries equipmeant.

/1 CAUTION  : Proper grounds, disconnecting devices and other safety devices and their
location are the responsibility of the user and are not provided by Sumitomo Heavy Industries, Lid,

A CAUTION ¢ Ba sure o connact a molar thermal switch or overload devices to the HF-430
saries controller 1o assure that invarter will shut down in the event of an overload or an overheated
rmcior,

A CAUTION  : DANGEROUS VOLTAGE EXISTS UNTIL CHARGE LIGHT IS OFF.

/I  CAUTION  : Rotating shafts and above ground electrical potentials can be hazardous.
Therelore, il is strongly recommended that all electrical work conform to the Mational Electrical
Codes and local regulations. Only qualified personnel should perform installation, alignment and
maintenance. Factory recommended test procedures, included in the instruction manual, should be
followed. Always disconnect electrical power before working on the wnit.

NOTE : POLLUTION DEGREE 2
The inverter must be used anvironment of the degree 2.
Typical constructions that reduce the possibility of conductive pollution are;
1} The use of an unventifated enclosure
2} The use of a filtered ventilated enclosure when the ventilation is fan forced that is, ventilation

is accomplished by one or more Mowers within the enclesure that provide a positive intake
and exhaust,
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Precautions for EMC (Electromagnetic Compatibility)

You are required to safety the EMC directive (88/336/EEC) when using a HF-430 inverter in a
European country. To safety the EMC directive and to comply with standard, follows the checklist

beabow,

A WARNING : This equipment should be installed, adjusted, and serviced by qualified personal
familiar with construction and operation of the equipment and the hazards involved. Failure to
observe this precaution could result in bodily injury.

1.The power supply to HF-430 inverter must maal these specifications:
a. Voltage fluctuation +/-10% or less.
b. Voltage imbalance +/-3% or less.
. Frequency variation +-4% or less.
d. Voltage distortion THD = 10% or less.

2 Installation reasun:
a_ Use a fiker designed for HF-430 invarter,

3.Wiring
a. Shielded wire (screened cable) is required for mator wiring, and the length must be less
than 20 meters.
b. The carrier frequency setting must be less than 5 kHz 1o satisfy EMC requirements.

c. Separate the main circuit from the signal/process circuit wiring.

4.Ervironmental conditions — when using a filter, lollow these guidelines:

a. Ambient temparature; -10 - +50 degress.

b. Hurmidity: 20 to 90% RH (non-condensing)

c. Vibration: 5.9 m/sec? (0.6 G) 10 — 55Hz. (HF4302-5A5~022)
(HF4304-5A5~-022)

2.94 m/sec? (0.3 G) 10— 55Hz, (HF4302-030~055)

(HF4304-030~055)

d. Location: 1000meters or less altitude, indoors (no corrosive gas o dust)
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1. Installation and Wiring

/I\WARNING

Do not remove the rubber bush. Due to the possibility that a wire may be
damaged shorted or may have a ground faull with the edge of the wiring
COVEr.

Be sure to ground the unit. Otherwise, there is a danger of eleclric shock
and/or fire. Otherwise, there is a danger of electric shock and/or injury.

Only gualified personnal shall carry out wiring work.
Oiherwisae, there is a danger of electric shock and/or fire,

Implement wiring after checking that the power supply is off,
Diherwise, there is a danger of electric shock and/or injury.

Be sure to implement wiring after installing the body.
Otherwise, there is a danger of electric shock andlor injury.

"Use 60/75 deg. Cu wire only” or equivalent.

“A Class 2 circuit wired with Class 1wire® or equivalent.

“Sultable for use on a circuil capable of delivering not more than 5,000 rms
symmetrical amperes, 240V maximum®, For HF4302-"* models.

*Suitable for use on a circuit capable of delivering not more than 5,000 rms
symmetrical amperes, 480V maximum". For HF4304-"* modals..

Use sultable circuit breaker listed in this manual for UL's listing purpose.
Otherwise, there is a danger of fire.

Install using nen-combustible materials (metal ale.)
It is a fire risk.

p.2-1

p2-5

p.2-5

p.2-5

p.2-5

p.2-5

p.2-5

p.2-5

p.2-5

(5)




/I CAUTION

Do not install combustible materials nearby,
It is a fire risk,

Do not carry unit by top cover, always carry by supporting base of unil.
There is a risk of falling and injury.

Do not allow substance of cutting waste, sputtenng of welding, waste of iron,
wire and dust eic. to come into contact with the unit,
It is & fire risk,

Make sure the surface the unit is instalied onto can support the weight of the
unit comiorably.
There is a risk of falling and Injury.

Do not install or operate the unit if the unit appears damaged.
Thera is a risk of injury.

Avoid locations of high temperatures, high humidity, dew condensation, dust,
carmsive gases, explosive gases, combustible gases, coolant mist and sea
damage ele. Install indoors, to avoid direct sunlight and the unit should be well
ventilated.

Be sure thal the rated voltage maiches the AC power supply voltage of the
unit.

Otherwise, there is the danger of injury and/or fire,

Be sure nof to connect an AC power supply to the oulput terminals,
Otherwise, thera is the danger of injury and/or fire.

Be sure not fo connect an AC power supply o the outpul terminals.
Otherwise, there is the danger of injury and/or fire.

Be sure not to connect the resistor to the direct current terminals (P1, P, and
M) Otherwise, there is the danger of fire.

p2-1

p.2-1

p.2-1

p.2-1

p.2-1

p.2-1

p.2-5

p.2-5

p.2-5

p.2-5

(6




/I, CAUTION

Be sure to install the earth leakage circult breaker on the Inputting side. 0,25
Otherwise, there is in the danger of ire. e -

Be sure to use power cables, earth leakage breakers and electromagnetic
contactors that are rated comrectly. p.2-5
Otharwise, there is the danger of fire.

Do not use the electromagnetic contactors 1o stop the Motor running always
usa the Inverters internal conirols. p.2-5
Otherwize, there is the danger of injury and/or fire.

2. Operation

/I\ CAUTION
Make sure that the direction of the motor ks correct. It is in danger of injury or p.3-4
machine damage.
Make sure there is no abnormal noise and vibration. It is in danger of injury or b.3-4
machine damage

i
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iter 1 General Descriptions

1.1 Inspection upon Unpacking
1.1.1 Inspection of the unit
Open the package and pick out the inverter, please check the following item.
If you discover any unknown parts or the unit is in bad condition, please contact your supplier or the

local Sumitomo Distributor,
(1) Make sure that there was no damage (injury, falling or dents in the body) during transportation of the
unit,
{2) After unpacking the unil, make sure that the package contains one operation manual for the
Invertar.

{3) Make sure that the product is the one you orderad by checking the specification label.

Picture 1-1 Position of specification label

imvarier model ——f '{r-l'ﬂl'.\-dl:l : HE4:3— 345 -‘\II
Menamuen appicatle moiodr  —pe | KWHP: 8005
Input rabngs  ———e | Input ¢ Entree 50 HeG0Hz YV IFh A
G HzGOHz 380~ 480 WV JFPh 134
Cuput rabings — |  Ouiput ! Sortie 0.1 - $00Hz VIrh 1A
Production rmber o)\ MPGNo. _ Mass g,

Picture 1-2 Contents of specifications |abel

1.1.2 Operation manual
This operation manual is the manual for the Sumitomo Inverter HF-430 Saries,
Baefore operation of the Inverier, read the manual carefully. After Reading this manual. keep it to hand

for future reference.

When using optional units for this inverter; please refer to the operation manuals packed with the
optional units,

This operation manual was correct at the time of going o press



Chapter 1 General Descriptions

1.2 Question of the Unit

1.2.1 Request upon asking
If you have any questions regarding damage 1o the unit, unknown parts or for general enquiries plaase

contact your supplier or the local Sumitomo Distributor with the following information.

(1) Inverter Mode!

{2) Production Mumber (MFG, NO)

{3) Date of Purchase

(4] Reason for Calling
Damaged part and is condition ete,
Unknown pars and their contents etc,

1.3 Appearance
1.3.1 Appearance and Mames of Parts

Appearance from the front Front cover remaved

FOWER lamp
Alarm lamp -

-~ Connector

Instaliation point

Digital operator [
e of self-contained oolion

Spacer cover —_ |1
Frant cover —— [ 1 _— Conirol circuit terminals

Terminals cover -z | _—— Main circuil lerminals

-~

| Wiring blind cover

Specliications
Label




Chapter 2 Installation and Wiring

2.1 Installation

/A WARNING

Cxox meot remaee the rubber bush. Dus fo the possibility that a wire may be damaged, shorted or may have & ground faul

with the edge of the wiring cover,

& CAUTION

Ingtall using non-combustible matedals (metal eta.)

Itis o fire nsk
Do nof install eomixestble materials nearby.
It is a fire risk
Dw not canry wnil by fop cowver, alweys carry by supporting base of unit,
There i5 a risk of talling and ey,
Do not allow substance of cutting waste, spullering of welding, waste of Iron, wire and dust etc. 1o come into
contact with the unit
it ig & fire sk
Make sure the surface the unit i installed anlo can support the weight of the wnil comiortably,
There is a risk of talling and ngury.
Do not Install or oparate the unit if the unit appears damaged.
There k= a risk of injury.
Avpid locations of high lemperaiures, high humidity, dew condensation, dust, comosive gases, explosive gases,
eombustible gases, coolant mist and sea damage eic. Install indoors, to avesd direct sunlight and the unit should be

well ventilated

(]
i
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Chapter 2 Installation and Wiring

2.1.1 Installation
1. Transponation

This inverter has plastic parts. So handle with cara
D nat aver tighten the wall mounting fiings as the mountings may crack, Gusing is a sk of talling,

Do nat install or operate the nverter if there appears to be damage or pars mEsing

2, Burlace for Mouniing of Inveder
The temperature of the Invertar heatsink can become wery high (the highest being aboul 1507). The
surface, which you are mounting the Inverier onto, must be made of & non-Rammable material {Le steel) due 1o the
possible risk of fire. Attention should also be made to the air gap surrcunding the Imerter. Especially when there i

& heat source such as a breaking resistor or a reactor

Keap the space anaugh not 1o ba

prevenisd e veralion of codliig Dy up

Ecm oF marg

4. Operating Ermdranrment - Armbien] Termperature
The ambienl emperaune Surrounding the Imaener should nod excead the alicvable Temperalure rangs
(usually -10 ta 501C],
The temparature should be measured in the ar gap surrounding the Imeartar, shown in the dagram
above. If the temperature exceeds the allowabls temperature, the componant life will become shortenad

especially in the case of the Capacitors,

4. Oparating Erviromnment - Humidity
The humidity surrounding the Invener should be within the Bmit of the aliowable percentage range
fusually 20% 1o 90%), Under no crcumstances should the Inverter be in an envirgnment whese there is
the pogsibility of moistune anbening the Inverbes
Also avoid having the Imserter mourted in a place that is exposed o the direct sunlight.

]
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Chapter 2 Installation and Wiring

5. Operating Enviranmsend - Air
Install the Invener avoiding any place that has dust, comosive gas, explosive gas, combustible gas, mist of coolant
and sea damage.

6. Mounting Position

Mount the [rwarter noa vertical position using scraws or bolis. The surface you mount onto should alsg be free from
wibrabon and can easily hold the weight of the Inverer

7. Venlilation within an Enclosune
i you are installing ocne or mone Imverders in an enclossne a venlilation fan should be installed. Below |2 a guids 1o the
positioning of the fan to take the asflow info considaration. The posifioning of Inverter, cooling fans and air intake is

wery important. if thess positions are wrong, airflow aroand the verber decreases and the lemperabune surrounding
the ivverter will ige. So please make sure that the emperaturs around is within the limit of the allcwable range,

b & Wentiation fan b . —Ventilation fan
Inwertar
{Good exarmohs (Biad encample)
B, External coaling of Imerier
it is poesible to install the imerter so that the heatsink is out of the back of the enclosune. This method has two
advantages, cooling of the inverter is greatly increased and the size of the enclosure will be smaller
To irestall it wilh the heatzink out of the enclosure, a metal fitling option i= requined to ensure hiead transter.

Do not install in a place where water, ol mist, flour and dust elc can come in confact with the imvener as there are
cooling fans fitted 1o the healaink.

8. Approwgmate lnss for esch capacity

Irwaries capacity (KW 5.5 T8 ! 15 22 a0 ar_ L] 55
TR of rabed cuipud (W) | 343 | 3i2 E76_| M20 | 1100 | 1345 | 16 | 197
100% of rated outpul (W) | 236 | 4358 SO0 | 1160 | 1880 | 1990 | 2300 | 2800

2lels

100% of rated afciency(i)] | 4.4 B45 g | 050 | 85 | Bsn | @AY | 061




Chapter 2 Installation and Wiring

2.1.2 Blind cover of wiring parts
{1y Cable entry through Rubber Bushes

The wiring should be done afler making a cut in the nubber bushes with nippers or cutters

-'Wiring cover
L "

-

X QL

12y Cable entry through Conduit

Rubber Busles

After taking out the rubber bushes, connect the condult.

o
i e
- i
. .l
A
J
:3 —?’ . .-';-:':':.'-H]
I_._ﬂ'-ﬁv e
. P i
-i;I — .T-r" il
- i :.h'-:'-.-'
L,

Mo, Excepl for when connecting condud, Do not iake out the rubber bushes 1§ is passible that the wising insulsion
is broken and a possible eanh fault is cavsed

[ 5= ]
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Chapter 2 Installation and Wiring

2.2 Wiring

/\WARNING

Be sure to grownd the unit,
Oiherwize, there s & danger of electic shock andfor nfury.
Only qualified personnel shall carry out wiring work.
Otherwise, there is a danger of electric shock and/or fire,
Implement wiring after checking that the power supply is off.
Otherwise, there is a danger of electric shock and/or injury.
Be sure to implement wiring after installing the body.
Diherwise, there is a danger of electric shock andior injury.
"Use 80/75 dag. Cu wire only” or eguivalent.
"4 Class 2 circuil wired with Class 1wire" or equivalent,
*Suitable for use on a circuit capable of delivering not mare than 5,000 rms symmatrical amparas,
240V masimum”. For HF4302-"* madels.

*Suitable for use on a circuit capable of delivering not mare than 5,000 rms symmetrical amperes,
480Y maximum",. For HF4304-"* models,

/ I, CAUTION

Be sure that the rated voltage matches the AC power supply voltage of the uniL
Otherwise, there is the danger of injury and/or fire,

Be sure not to connect an AC power supply to the output terminals.
Otherwise, there is the danger of injury and/or fire.

Bea zure not to connect the resistor 1o the direct current terminals (F1, P, and N).
Dtharwise, thare is the danger of fire,

Be sure 1o install the earth leakage circuit breaker on the inputting side.
Otherwise, there is in the danger of fire.
Be sure to use power cables, earth leakage breakers and electromagnetic contactors that are ratacJ
correctiy.
Otherwise, there is the danger of fire

Do not use the electromagnetic contactors to stop the Motor running always use the Inverters interna
controls.

Otherwise, there is the danger of injury and/or fire.

Ead
i
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ation and Wiring

2.2.1 Terminal Connection Diagram (sink type)

Prosver Soume 3 phase

200-240V+-10%
S0.60HZ+-5%)

A0 4B0V- 1 0%
180, B Hz+-5%)

Shot wine

l Ihlllﬂ

- 5

L]

.-'.'TJIH'[‘H' crrcusk
is - 11kW

k|
A LY . nesiglor [Oplion)
[t sink Type) R
= Fut and take
[ L a5 terminal subsirats
" |FR = i mudtifunctional relay
Forward 0 O Yy i output connection
1 ' {initial alarm}
i i
- <L
Py [ | JAR = " || T §
R - 0O O— | L— | T B
e . VT
: |
multifunctional 4 SR | % bl Ie3
output e 3
18 connection) o © |\ Multifunctional
5] UPF Output
\ O o0 : (5 connection)
[ S : Y
FM oulpud monibor oM
Pww L k 5
BC | ; —
Thermistor ! i
i ' L
£ : ——
Lo | : RS 485
i1 = ; AE ]-\-\ll
DCO-1V [0V iz (| lva ' For terminal

Fi
: I i ........... “ -)I rﬁislame
] E!'a'-1ﬂn'ﬂ.l'+1ﬂ'.-'|?2t‘ﬂ- | "-I"FIFF =S oy | ——— | -
ik

DC4-TmAftonl | | IJ
—[fJ ’ Option 1

AMY putput monitor |
(Anelogue output) =

0~ 100 (BER Option 2
AMI oulput monitor .
{Analague aulput) =

4 - 20mA, B




Chapter 2 Installation and Wiring

2.2.1 Terminal Connection Diagram (source type)

Power Soume 3 phese:
200-240 - 10%
&0, B0 24 5%1__
“3B0-4BOV'+-10%
{50, BlHz - E%)
Shaoet wire ("DBTR" circuit
is - L1EW
Extarnal braking
resistor (Dption)
VRE e typ) as terminal substrate
— Multifunctional relay
Forward —O O— output connection
[ 1 {initial alarm)
Revarse -1 -~ .:,_._.._.:i E : .
{ | : |
— I 4 P ! i
multifunctional ":: i | - i
output —i bt HDFM —3 Fl | muitifunctional
{8 connection) { | - = DCa | ! :" Output
| I
— . ¢y UPF .
. n" O I | ‘}liﬂi g : {5 connection)
| | lrra |
i e ¢ —Oom
FEA cuftpuil mansior I !_ [ :
{PWM) L LA o i )
! = P
Thermistor i E
CTH | I >
. ; ASess
1 A} i
T1 ! i A -\II
pco-v  hoco-ivpzey | LvAR : For terminal
[]= T : 2 : JI resistance
} o | DoV | IVRFR 3 Koo i i -
i ‘ e [ [ocwov
= DC4-20mA (120 | ¥ [I!] -8 Bor—g
_[[:,J g I]D o ‘ Option 1
1 G Y e J__'
AMY autpa monitor b
(hnalogue oulput) = Ty
0- 10V @t LK : Option 2
AMI output monitos — A —
[Analogue output) = TAMI :l-j_ / \
4-2mA Bo =i ! @ i
i !
i i ]
—_— earth

-
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Chapter 2 Inst

allation and Wiring

{11 Explanation of main cicuit terminals

Symbal Terminal Mamea | Explanation of contents |
RET |
{1,121 Main power Connact aliermating power supply. When 1sing regenaratve converter, don't connect.
I:T'I TE,'H] Ity I:l.I||:l.I| Corimsc] fires-plase molor,
M, P
i+ .G reactar Femows the shor bar betwasn F1 and P, connect optional Powar factor reactor,
P, FR B = Connect optional Extemal braking resistor =
{+.PR} ol {In=talled on 5.5 . 7.5 &nd 11EW.)
BN Exiernal brafong unit
[#.] Connes optional Braking uni.
EE & Inveriar aarth eminats It = earth ermirals of invertar casa

2] Explanation of contral cireult terminal

Symbad | _ Turmins Mams Exprlaralion of conisnts
Aralocun powsr | 1 ik convson imnal ol regqueney eomreand sigral (VAF, VAFZ, IRF) and anslogus culied, AMY, A
E g CEETHTMIN Dot s :
! G a W Frequanoy powar i tha DT+ 100 powar fon anminad s Bl b ko] ceirTai A0S
Froganoy Whan inpufing 00 0 - 10V, f s masimum frequancy on 109 bt Imgssdancs 10k chm
WHF O e | WThen Ml Eeguency i aopecksd 10 be on beng lass than 10V, | Allseahls masimem wllags
:EI errringd (voftage) | sal with A014. - | I | i S )
Frequency frput impedance 108 ohm
> When inputtng OC 0 - = 10V, this signad i sadad 10 equancy
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Alrmnahis maErmLaT aare
FRG Digial & Chatpard #e cutpul frequency with digrial besdes above moriioe, 1. 2md
: g Wermum beguency 1.6he
H b= DE24Y power for connechon inpa signal, When seieciing soupe | Allewable masisam oalget
P e ol logic, 7 for conrecton inpul comman current i00mA
BC I iicn frmwes Tha efrmmce larmnad @ FA emeal, RET - ARjmpiiuncions mpul) eremal, TH semnal amd FRO
; CORATMIN tarmrinal, Don' eanh
i hstifunctionsl Chisrge mnk byge and source fype by shor bar on conirel Sermineis
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RA
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8 E i Enrud Sk
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Alcavabkr minimom
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k1
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Chapter 2 Installation and Wiring

2.2.2 Main circuit wiring
(1] Waming on wiring
When carrying oul work an the imarber wiring make sure to wait for at least ten minutes before you remove B cover
Making suwre to check that the charge lamp & nof Sluminated.
A fingl chieck should abways be made with a voltage meter.
After removing the power supply, there is a time delay before the capacitors will dissipate their change,
1. Main power terminalz(RA, 5, T}
Coonnect the main power terminals (A, S, and T) to the power supply through an electromagnetic conackad oF an
eari-leakage breaker.
We recommend connecting the electromagnetic contactor to the main power lerminals, Because when the profective
functicn of inverter opesates, it Eolates the power supply and prevent the spread of damages and accidents.
This unit is for the three-phase power supply. It len't for the single-phase power supply.
The iniflal deta of Open - phase selection|{b006) k& invelid. Therefor, when Open-phase occur, inverter B the following
aiale.
RAL1)-Phase or T(L3)-Phase = open -= Mot operale,
S[L2)-Phase is open == [mwartar oparatas by Single-Phase power supply. Tharefor, LIV or OC may
[Co=T
2. Inverter output terminals (LU, ¥, W)
Wire with thiclker wire than the applicable winre to control the voltage drop,
Particularly when outputting low frequencies, B torgque of the mgdor will reduce by the vallage drop ol the wire
Do mot install power facior correction capacitors of a surge absorber o the cafpul
The mvarter will trip or sustain damage 1o the capaciors or the Surge absorber,
in the case of the cable length being mone than 20 melres, il & possible that a sunge vollage will be generated and
darmsge 1o e motor 8 cewsed by the floating capacity or the inductance in the wire (200 especally),
An EMC Mains Filler i available, pleass contac] us,
In the case of tyo or mone molors, metall & thermal reley 1o esch mobor,
When the cable length betwesn the Inverier and motor & long (10m or more), a courtarmaasure for a matlunclion of the

thermal ralay by barmonis due 1o swilching on irverter | taken by insering reacior. Please confact us,

3. Direct current reactor ([DCL) connection terminals (P11, Fl
Thess are the termmals 1o connact the surrent reactor DCL (Option) 1o help iImprove the powear tactor
The shorl bar is connecied 10 the terminals when shipped from the faciory, if you are to conmect @ DCL you will need
1o dsconnect the short bar first.
When you don't use g DCL don't disconnect the shar biar,

I
]
[+ -



Chapter 2 Installation and Wiring

4, External braking resistor connection terminals (F, PR)
The regenerative braking circuit (DETR) s bullt-in 85 standard up o the 15w Imeerber
When braking s reguired, install an extermal-braking resistor to fhese fermenas,
The cable length should be lees than 5 metars, and twist the twa cannecting wires 1o reduce inductance.
Don'l connect any other device other than the extesnal braking resigtor to these terminals
When installing an sxtermal braking resslor make sure that the resitance & correctly rated to limit the current dravn

throusgh the DETR,

5. Regenerative breaking unit connaction larminalks
The Inverters rated more than 11kw dont contain 8 DETA circuil. If regenerative braking ls required an external DETR
circult (Option) is reguired along with the resstor (Option).
Connect external regenerative braking unit terminals [P, M) 10 termingts M) on the inverter, The braking rasistor is
then wired o the Extemnal Braking unlt and not directly b the Inverter.
The cable kengih should be less than 5 meters, and fwist te two connecling wires to reduce inductance.

&. Earth [EIZ)E))
hake sure that you sscurely ground the Inverter and mobor for prevention of electric shock.

Tha inverter and mofor must be connected 1o an appropriate safety earth and follow the local sfandard,

Fadhere o do S0 constilutes an elecirical shock hazand,

B
i



Chapter 2 Installation and Wiring

() Wiring of main cincull terminals
The wiring of main clircult ferminals for varter 1S the lallowing piclure.

Wiriiney nr{éﬂnin__a_lg_ ‘:'Z'”EEF.':.';"}'_“';:I.'EF'}’B

HF4302-505
A T L W W HF4304-54A5

L1} L3 [ (M) | T2 | (TS

ri-t1 : M4
P P N PR | EiG) | EIG) Otheer : M5

PO ™ 2| &

Shori : '| | \
B ,':},Ghargalamp

i m

gl

HF4302-T7A5
HF4304-7A5

ri-t1 : Wit
L1 L2 L3 1) | (T3) her @ M5

Py P N | PR |E@G |EG) HF4302-011
i*) i} = 2 HF4304-011

Short bar _I_-J_ =11 ; N
““ﬁi CHher @ K&

_,D, Charge lamp

HF4302-N 6
HF4304-015
r i HF4304-022
HF4204-030
HF4304-037

Charge lamp o |rn r: g:'lﬁ-

E{3) A 8 T P F M u W W | EiG) HF4302-030
HF430E-037
= | | o2 | aw Wl o lm|lm|m|S

HF43:04-045
-‘H I'_':H'lar - MEB

HF4304-065
HF4302-0022

L3 1
ri-t1 : A4
Earth terminal - k&

Charge lamp Other : MB

Y L1 HF4302-045
A 5 T P P M U HEVEIRNG
L2y | (L8 ! | 3 |
L1} L2y | L3 L) -] (T1) =

EEE EIG) (2 Earth terminal : M8
Shaort bar ““& iher  : MAD

-10
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Chapter 2 Installation and Wiring

(2} The Applicabde Tooks

]r Sea |(4) Cormmon Appicable Tools] in his chapler

Mate1: The sppécable toals indicate for Sumitomo standard four-pole eguirmed-cage
| Nbslor,
! ELB Hote2: Select applicable 1ools for breakers examaning the capacily of breakers.
0., o,
j ]I ) : iLse Imener typa.)
o , . . .
- MNoted: It neads bigger wires for power Enes, if the distance excesds 20m
i Moled: Use earh-leaksge breakens (ELE) for salely.
I B *Lige 0.75mm’ for Alarm output contact.
, Separate by the sum wiring distence from inverter to power supply, from ineener
% g % N to motor for the sensiive current of keak breakar [ELB)
Wiring distanca Sensifive Cumentima|
= | 100m and |ess 50
| 300m and |ess 100
e Mioted: Whan wsing CV lne and wiring by mgid matal condui, leak flows.
A N Motet: IV line is high dislectric constant. So the current increase 8 times Therelore,
I : L'Ill I!' -IIIE;;E use the sersitvs current B times as lange &s that of the left list. And if the distance
8 2R
tl d d o -magne of wire ls over 100m, use CV line
! - contactoriig| |
| Mame e Frnction
by Inpul reactoriharmonic cantrod, | This pad is used when the unbelance volage rase s 3% or o and
E alecirical coardination, power supply & BO0 KvA or mone, and thang & a rapd changs in e
} | power-facior improyem power supphyr. i alss impeoves tha povwer taciod
H Aadio noise fikar | Uising the invaries may Gl nosa an the perighersd radis thrugh the
| § {zerc-phasa rescion) | power ines. This par reduces reiss
: i Nolas fiter for ovan This pa raduses SEmmes Anme g . twoem e p spply
B and tha ground, & well as noemal feiss, Pul i in e pimeey =de of
1 E Frrmut pply I B rrmder.
1 P Irpu racka raise fitar This pan redicas Falalen s emilisd lem wes of e mpi
N e B — _(capaciorn fltar)
F | Diracd readior This pai sxzninl Farmonic om imserion. -
. Breaking resktor This pai ks ised for sppdicalons lhal fesd o incresss fhe bake ioque
. T of tha invere of o fequantdy hirm on and oF and o run bigh inerie

Reganaralive braasing undt wad.
Thiss guir! risucns: rehation, noise eemvtind from wire by satiing batsean
Ciutput nosa filer invirier ard motor Andl i nedunes wane dsull 1o radio and TV | i 8 usaed
fiod préseariing mallumclion of sensor snd messueing Rstuments.
Aadia noss  filker(zerc-phasa | This part mdumes robe gereraed al e ot of B oeder (1 is

| feeriior | possibie S0 uss for both inpul ard culme
Outeput allemation reactor RAunning malon witl the irmrer gererates whmion groater than that

Wi COMMercisl power saggdy. ThHie pan insinled between tha Fvorion
BNd MoK Feducis e diggds, When the cable lenglh betwoan iha
ryeripr and molor B lang [10m o mors), & coumermessure for a
mattunotion ol T ihamal nalay by harmane: and the srgs voltago dua
o switching on ireamar is iakan by inserting reacior. Flease comec! us. |

Feducing vibration and the
Burfpe vollape termal
Foalay, presventing
Misoperation




Chapter 2 Installation and Wiring

(4] Commizn applicibie tools

T = Applicabia fools
Moo Applicable HE.T LW, e Soniy CNTAR Mincy ok oo gt
Festwmnn Torgue eardh leak eake|ELB) -magnatic
Output|  Iveries W,PPT, size of _
i et PanaPR | o el (M) made by Mitsubishi Siac contacior
m"l"'w AII:‘I'E. e | AW Withou! resicior Wish reacior R IR el
L e mang maon made by Fuji Elec.
55 | HF43025A5 | 55 | B |55| B8 | M5 | 25 |NFSONVS0D  SDA[NFBONVSD 4o  SC-1N(#)
75 |HFa302-7A5 | 8 | 6 55| B | M5 | 25 |NFI0ONVI00 s0A|NFEONVED  Boa|  SC-2N(#)
11| HF4302-011 14 4 |55)| B i 48 INFI0ONVIOD 75A|NFIOONVIOD B0A|  SC-25N(~)
15 | HF4302-015 | 22 2 | - | - ME | 49 NF100NVI00D 1004 [NFioDmvion Tsa|  SC-3N(v)
| 22 [HFasozoe2 | 3a [ | - | - | me | 88 |wFaasnvzas 17sa|NFzasNvees 126A]  SC-SN(Y)
8 30 [WFasoz0s0 | 60 | 200 | - | - | MB | 8B NFezsNvzas 200A[NFzzENvaes 180A|  SC-TN(EN)
é' 37 | HFagozoa7 | 100 | (M) | - | - ME | &8 Irrdm.rwm 7504 |NFzas Nv22s 1T8A|  SC-BN(TN)
& [3Ema) S
45 | HF4302.045 | 100 | (¥2) - | Mo | - [nFeoonvaoo so0n|nFzzsnvaes azea|  SC-10MGEN)
: (3802 | I
85 | HI302-045 150 | (#3) M1a W00, NWADD 3508 |MF400 He200 2508 | SC-1TN{10M]
(B0n)
65 | HF430D4-5A5 | 2 12 |2 12| M 1.5 NFIONV30  S0ANFIONVID  20m|  SC-5-1(#)
75 |HF43047a5 | 35 | 10 [35] 10 [ M5 | 15 jwesomvao  soa|wFsonvao  aoa|  SC-5-1(#)
11 | HF4304-011 | &5 8 |55) B ME 1.5 |NWFEONVSD  SDANFSONVED  aoa]  SC-TN(#)
w| 16 | HF4304-015 ) s |- . ME 4.0 [NFI00NVIOD 80a|NFsONVSS  s0Al  SC-2N(#)
B 22 |HFssoa02z | 14 | 4 | - | - | M6 | 49 |NF10o0nvioD 100a[NFioomvion soal  SC-28N(v)
g 30 | HF4304-030 | 22 3 |- - ME | 49 |NFesNvess 1254 [NFloomvID jo0A| SC3N(v)
37 | HF4304-.037 | 38 | 1 | - | - | M6 | 49 [nFezsivess 1soe|NFioosvios 10oa]  SC-AN{#)
45 | HF4304-045 | 38 1| - MB | BB [NFesNves 178A[NFRRsNVERs 126A| SC-SN(v)
55 | HF4304055 | 60 | 10 | MB | 88 |N2ssNveas zooa|NFeasnvees 150A]  SC-TN(EN)
I

#1310 or 2 parallel of 1AWS

#2 260kcrmil or 2 parallel of 1 AWG(TS deg.)

#3 AG0kernil or 2 paralkel of 1/0 AWG
Mole : Fiedd wiring must be made by a UL-lted and CSA-ceriified closed-loop terminal connector sized for the wire gauge

invohmed. Connecior must be fked by using the crimping tool speified by the connector manufacture

/A WARNING

Use sulteble circuld braaker Eted In this manual for UL's listing purposa.
Cnhenstae, there is a dangear of line,

J
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Chapter 2 Installation and Wiring

5) Connecting powes o e confral circuill, separating from main power

When the protection ciroul of inverber is activated and the electromagnedic contactor on the Input supply to the inverter
molates the power supply, the control circuit power supply from the nvertar will also switch off and the alarm gatput
slgnal will nat e held.

The power terminals r1 and t1 are designed to aliow a supply to go direct to the contrad circus and therelare  keep the
alarm cudput Sigrad on

in this case, please connect power terminals r1 and 11, to the primary side of the electromagnetic contacior,
{invarter unit side of ACL, EMI filter, on using inpul ACL, EMI filter],

-~ [1] Remove the wires connected.

{Connection}

[3] Connect power supply lor conlmol

W~ A T [2] Take off the wire of J51
circuit fo power terminals. r.-j-" .",-I | i 2 e : Bl
l"\""-\-._h l |
B
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Chapter 2 Installation and Wiring

2.2.3 Terminal Connectien Diagram
(1) Wiring
1. Baoth the BC and COM terminal ks msulated to bath the commaon terminal of the input and output signals
D not short or earth thesa commoan termands,
2. Use twisted screened cable, for the input and cutput wires of the control circult termenaks.
Conneal ihe screen bo the commaon terminal.
3. Limid eonnection wires to 20m. When # & nacessany fo wire over 20m, use an Insuisied signal transduces,
4 Saparate the control circult wiring from the main powar and relay contral wiring
5. Wgontrol and power wires must cross make sure they cross al 90 dagreas 1o each atfer,
B Whan connecding @ thermnistor to the TH and BE terminal, twist the thermistor cables sepanate from the rest

| 714 |Fr |Rac |
DFL|DFM

7. When using relays for the FR terminal or an mulifunclional input terminal use a control relay as they are
designed to wark with 24'Vidc.
8. ‘When the relay is used as an mullifunctional output, connact a diode for surge protection paralied 1o the coil,

9. Do not shor the analogue voltage terminals <\ and COM or the intemal power terminats P24 and B,

There is risk of Imverter damage

(@) Layoul of control circuit farmisaks
+¥ TEED AHY | FRO TH FR IFIi' BT AD2 JOE | AET £ Xl UFF

FE |
cou | VRE | 1RF | AMI |P2-l |Fl35 [ e |ore [oFm [mes [ es | %3 | ow | oRv l. Fe | F_u

The terminal sorew size:M 3
(31Change of input logic type
The Input logic type can be changed by changing the Short bar connection of control terminad,

Sink ype | Batween P24 and PCS on tha control leeminal.
| Source type | Between PCS and BC on the control terminal.
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{4} The connection 10 the input programmabde logic controller (sequencer)

Ta use interiacs s weithin imverier To use aulside pewEr Take off Tha ghan bad of coirol Temmins, |

| 5 ||-;\|| 5
ey

E ]q_ Droel Lar J_ S _J:—.l § o
":{1]_“ | E-f:l-l: |
FR
g_ i e e i O =1
E ﬁ  a— £ 5_|
= 'D'q F 1 _aﬁ b} ] A
! < pEs
i)
{ i =+ DGy
| oom |cow
Chtpu riodule — | Ieenier Cuitpail prodide Imeerier
e T ok Pa
1 l DEzAY HI:._# 3 & poawe A0 1 DoAY
nCs - .
T ! | &
Shar
BC -
g s lmm
kL x| = X —
m
2 RA
3 = @ Fﬂ}j
. 5
Daitpiut maduils Invertar Chepud module Imwerter

IS} The connection to the outpul programmabée logic controller [sequencer)

oAy
T,

E.

[ =
g

oL

2-16
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Chapter 3 Operation

3.1 Operation
This Inverter requires two difierent signats in order for the Inverter o operate correctly. The Inverter requires
both an operation setting and a frequency setting.
The following indicates the details of each method of oparation and the necessary msirections bor operation.

{1} Oiperation setting and a freguency setting by the terminal contral
This is the mathod by connecting signals from the oulside (ihe freqguency satting, the slarling swilch efe.]
with the comlral circuil lerminals.
The operation is started when the operaton eetting (FR, AR) i turned OM while the mput power is turned O,
MOTE: The methods of the setting frequency with terminal are the vollage selfing and the elecin: setling
And they are selective by each system. The control circuit terminal list shows this in delail
[Mecessary things for operation)
[1] The operation setting: awilch, relay etc.
[2] The frequency setting: signals from wolume or cutside (DCO-10W, DC-10-100, 4-20mé etc.)
| *11
& ||
- Lo

— Terminal

Cparation Seting (swilch)

Fraguancy sefting {vokamis)
__~Frequancy g

(2] Dperation settling and frequency setting with the digital cparalos,
This is the method for operation from the digital operater, which comes equipped with the inverier as
standard, or the remobe operator keypad.
Whan the digital operator sets the operation, the terminals (FR, AR} donl need 1o be linked.
And | is possible o selest frequency from the digital operator as a method of the frequency setting too.
iMecessary things for operation)
|1] Remaote Operator (It's unnecessary in case of digital operator cparation)

Digital Crparalos f‘”"f;

g | .
{39) Dparation setting and frequency setting from both digital operator and terminal operator

Thiz Is the method of nverter operating from both of the above bwe operaling methods

H is possible (hat the operation satting and the frequency setting can be selected for both the digital

aperator and the terminal operalor each separately

31



Chapter 3 Operation

3.2 Test Run
This Iz the common connection example. Please refer to 4.1 Digital Operator, for the detailed use of the

digital operator
{1] To inpul the cperation setting and the frequency setting from terminal contrad,

T Pl
Fowar subply

e 2= ]
. AR Chiplel opedEbai
RET
FRQ

DOpeesator siation Ly g
@s-10 o
[y Fes

P4
&+

T WA
: (1L
: viF2
1

1

i

G
FIEII:%:I

L [T i L
S Coasrm (400Y]

Pt Sl e

(Arrangemants)
[1] Please make sure that the conneclions ané cormeclly secure.
[2] Turn the ELB ON to supply power to the inverter,
{The red LED "POWER" on the digital operator shoukd illuminabe. |
[3] Set terminal with the frequency setling selection.
Sl ADD1 as indbcation code, press tha @ key once. (Two figures are shown.)
St 01 with the @ key or the @ kiy, press the @ key once to set the frequency setting for
terminal. {Indication code turns back 1o ADD1.)
[4] Set terminal with the operation setfing selection.
Set ADDZ as indication code, press the @ key onca, (Two figures are shown.)
S 01 with the @ key or tha @lhw; press the E].I once to set the operation satting for terminal,
{Indication code turns back fo AKLE.)
5] Set monitar mode,
When monitoring the output frequency, &l indication code to d001, and prass the kY ance.
O when moniloring the operating direction, set indication code o d003, press the fusg key once.
6] Imput atarting operation setting
Turn ON betwesn [FR] and [BC] of lerminal.
Imprass voltage between [ VRF | and [ COM | of terminal to star operation.
7] Imput ending operation setting.
Turn OFF batween | FR | and [ BC | to stop slowly down



Chapter 3 Operation

2] Operation eetling and the frequency setling from the digital operaior
{Copy unit is also same use.)

ELE
—
i
Tn H _u.-;x F [r— u
e phass = 1
Powal Bupply = g & - m ¥
| =0 T -\...l [ e
':'F ':'ﬂﬁﬂ iy DR 22220 DNiael ELTORL Tl @0l
';"’.I DN I D

i H Biraking usii
FRO 1
iH . b A il cosisci
N —h
PCS
P
1) i
YHE
HF =
WHF2 =
Ry
filddl

LLC)
J:' G

{Arrangements)
[1] Please make sure that there ign't matter about the connaction.

[2] Turn the ELB on to supply power 1o the inverier,
{The red LED "POWER" on the digital operator should illuminate.)

[3] Sel operator with the fraquency selling selection.
Siet AQD1 as indicallon code, press tha E: kiy once.

i Two figures are shown, )

Set 02 with the (13 key or the () key, press the (5m) key once to set the frequency setting for

the operator,
{indication code fturns back to ADG.)

[4] Set operator with the operation selling selection.
Set ADDZ as indication code, press the fs key once.
(Two figures are shown.)

Sat 02 with the @- key or the @] oy, press the @ key once fo sel e operation setting for the

opearalor
(Indicatien code turns back 1o ADD2.)

3-3
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[5] St the outpul Trequency
Sel FOO as indication code, as press the I:;;ﬁ iy once.
{Indication code of four figures B shown.)

Sed to the desired output frequency with the @ key or [he @ key, press the I:i'i:'.l key once to

store i
{Indication code turns back to FO01.)

[G] Set the oparaton direclion,
Sei FOO4 as indication coda, press ihe E\-B kay once
{050 @r 01 i= shown. )

Set operation direction to 00 in case of forward, or to 01 in case of reverse with tha

- l"--
@ hiey o the @ key. Press the "»':"B' key once to establish It
{indication code turns back o FOO4.)

[7] Sl manitor modae,
When monlloring the output fraqueency, set indication code to 9001, and press he

Cr when moniforing the operation direction, set indication code 1o dO03, press the f{wﬁ key once.

{Indication code are a loraiard, B revarss of 9 B0 |

[4] Press the {E_M kay to start operating,
(The green- LEC “AUN" turns on a light, and the mdication changes In response to the monior mode

usll kay ance.

B

9] Press the 'f':_@ key lo decelerate 1o 8 etop.
(When the frequency turn back to O, the green LED “RLIN" light will swilch off.)

f_/ﬂ CAUTION

Make sure that the direction of the mataer is eofrect. It 18 In danger of Injury or machine damags,
Make swre there B8 no abnormal noise and vibration. 1t is in danger of injury ofF machine damage

Make sure thal there is no tripping during the accelaration and decebsration and check that the revolution

per minute and the frequency meter are cormacl
When overcurrent tripping or evervoltage tripping oocurs durirg the test run, increase the acceleration timae

of the deceleration time
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Chapter 4 Explanation of function

4.1 About Digital Operator

Explanation of operating the digital operator
HF 430 series operates by using the digilal operalor, which is fitted azs standard.

1. Mame and contents of each part of the digital oparator

Manitar

POWER Lamp

(LED display of four figures) —__ | ﬂﬁEHI

Lamp on RUN [operation) —__

Sumitomo ¢ m"— ALAFS lemp

".:I'u"
Program lamp ——|_ aBﬂ aa KW | Monitor lamp
PH?D

Operation command  ——_|
display lamp

_____+G

. @*___— | STOP [ RESET key
AUN key —F —l- RESET
FUNC (Function) key —__ @ @ @ ., - STR (Store) key

- DOWM kisy

e lth'

Harmig 1 Conlents
Monitor | Display of frequency, oufpul current and se value
ﬂrﬂ;‘;‘lw | Light on when tha invedes is renning
Program lamp | Light on when displaying set value of each function in monitor section
B 3 | Light will flash On and O as a warning (when set value ks Incorrect]
POWER lamp | Power lamp of control circuit
ALARAM lamp Light on when the Imerter trips
) Lamp display siale of manltor section.
Monitor lamp Hz : Frequency W :Vollage A : Current kW : Electric power % : Raie
gﬁ::ﬂ";:f::‘"m“d _|:i.|;|-|t on only when operating command [RUNSTOR) iE..E..E.“.iI.-I operator B
Run command to star the moter, Bul this s only valid when operation command is
_Run key from the operator. {Be sure that the operation command display lamp is illumenated.} |
Siop (stop/resel) key | This key is used to slop moior, or reset an alarm
FUNC{Funclion) key | The kiy containing mmrtn_r__ljr_ml:la basic setting mode, @xlension Tentlon mosde.
STR [(Store) key The key to store the data set. (On changing set value, mus! be pushed or valus S
=z 18]
UP/DOWN key | The keys io change exdension funchion moda, funclion mode and set value.

4-1




Chapter 4 Explanation of function

2. Operating method
{1} Maihod to display monitor mode, baskc setling mode, extension function mods

Powar on
[1] Display of manitor conjents sel [5] Display monitor code Mo,
[Demplay 0.00 in infdiel state) (Display d001)
Sumitomo 2 Sumitomn s
[PEE——— ] oL
Faa y g n
L] -_utD.D ' E.".'J“ I nl_d E E l | ::1'
@ & @ ®
Y i e,
o & @@ ) @ @
Whan power i5 tumed off while the basic Return to the state of [2]

aefting mode or the extension setting mode k=

displayed. The display will be differant from

ihe ane above when ihe power s res.mreﬂ Fush the @ hesy, Pusah the @ ey,
I lpueh fhe ||_.r:)| ey, {6 timas) {6 times)

[2] Display monilor code Mo, [4] Display exiension function mode
(Display d001) (Display A - - -]

i o wrm |
Sumitono alas Sumitonn owm
o

me(d 00 Dz ViR ==)
@ @ ™ @
) @ @ ) ) & @

Fonitor mode ks displayed by pushing Extension function mods
FUM (Function) key once when display of DCiisplay in the order of
Manitar moda Mo l.i—'lh gl e H e P —
Push the @ ki, =
' Push th ke,
Push the @ I'-ce'_.'." lF'unh the @ key. (B times) ush the ':i:' ¥
= (8 fimes)
[3] Display code Mo, of basic sefting mode.
(Chinplay dO0Z) "1 D Foui
Fush the @ hey. (Diplay FOON)
L] L JaR TE]
I Sumitomo e {19 times) Sumitono o

O Ry -1 1

~d002 | oy | TIFOO N

© 6 | q— ) ®
@ &PE @ & @6

Push the @ key,
= | 1 d 4 :
.|'|g TrmE'E:I ‘3} Rafer 1o Httlnﬂ method of function

e,
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Chapter 4 Explanation of function

{2] Sething method of function
Change operalion command part, (Operalor —eConkrol ierminal)

1] Dispkay extension [5] Display extension function
function mode made (Display A - - -)
Sunltoms oo Sumitomo e
- . Bl — -
:::: Fl T :E:J" mal.H Rl -iﬁjh
|

™ @ ™ @
™ @ Qo @Y

Make monitar display “A - - -* by referring to {1) It is possible to shift to other extension
displaying mathod function modes, monitor modes and basic
Mow oparating command pard is by the oparatar, modes in this state.
so opefating commeand dieplay lamp showld
.-"
illuminate. ol Fush tie 'F@ k.
1 Push the I{u_ril.}. key. B
[2] Digplay code Mo. of function [4] Disptay code No, ol monitor mode
mode. |Display A2y

. weE
umitomd  oiam | prm—
ik Jumitomo  ouus

=] T

i i -
& @ :

o @ @ &) ®APE

_‘-\.\.\'Il
Push the @ k
l e i The changed sel value is confirmed by pushing
(Display ADDE) the STH key.
peres Crperation command display lamp light will switch
Sumitoma  ouwsm off 50 that operation command is now changed 1o

Fie L=]i]
r-:- ; [H n H_E‘ = the controd terminal,
o el ﬁ]

> @
() @ ) () 'F‘ush lhu@ key.

l Push the FLH_E‘JI Ry S Lomo ;r:rdu
[T L]

[4] Display contents of function moede  pugh the @ K [ H :ll:'"
Lifk E'.I L1 EI] "

Fiii @
(=] |
Sumitono  caog - ‘ @
umj W my Cperation command part displays @
| E !I'-‘M]“

e | (et @ &P 6
P Program (PRG) light on by
LAm
r"*--"'l ” displaying contents of funstion Change operation command
@ @ @ 'I:_‘-:.-' mode part to control terminal 01.

d-3



Chapter 4 Explanation of function

(3} Setting methad of function code
Code No. of monitor modes, basic selting modes and exltension lunction codes can
Indicate the method to change code No.d0d of monftor mode to function code Mo,

[1] Display code Mo. of monitor mode

(Displayd301) [Display A028)

Sumi tego, E = Push the @ Key

Gumitomo e _-_':Mgg.- -
.:.:,- DH-I]:F‘". . 7oy o i
3 i @ 1T Decida 97}

&
@ & & &P
ﬂ @ E' [:;E] *0" of firet figure blinks.

-
1F‘u:|r1 1h|.-@' ey topether 'Plﬁh tha @mr { Yy

(2 imes) (3 bmas)

[2] Change extension function mode I5] Change first figure of

SumiEona function code Mo,

'1[F¢D:D:§j:-' Sumitomo % ie
=@ w-(B0e Vi
S 4% @ @
*d" blinks. '3 &
l Puah the @ Hey Firat figure, ~1° DInks.

(2 imes)

Push the hey.
(Display AXD1) I @ .

(Display AD21}

- i { B
ROD D5 S

miD -
i | T

L ]
= & @ ORD
“A° blinks i E} @ m @
The figure lighting Is decided by Second figures, “2" blinks.
pushing STH key ' Push the @HE'_.'

l'F'uE-h ihe 'JQ-:!:, keny.
[Cantirm “47

{2 timas)

[3] Change third figure of [4] Change second figure of
funclion code Mo function code Mo.
Sumi toma aui. Sumibops o
oo as ?:"| b F o
o 2| Pushthe L e 25l

uy (-}

L] : fh
= @ =) (o) @
©896/| cunm |08®E
Third figure “0° blinks, Second figure, “0° blinks,

Don’t change third figure and
push the STR key and confirm 0.

be sat eamily.

AZS simply

[B] Finish setling funclion
code Mo.

Sumitone o

ADE9)E-

E@®E

Fintsh setting AdZS

[(Nole) When you inpul code
Mo, there isn®t in the code list,
A" of keft end blinks again,
Confirm code Ne, gnd Input it

again



Chapter 4 Explanation of function

4.2 Code list

Marnitor Mode (Notel)
2 Sefting | Cange
Cis- Functio HF 430 maonitor or data range Initial On made Sy
play R DR (digital operator) data it during 4
code - ™ | running
Ciutput frequency ) a1
d00 1 ki 0.00-20.90/100.0-400.0{Hz) ol 3
Output currant : i i
do02 | it . 0.0-595, S{A) 13
4003 :gﬂn‘i’;‘f" direction | eyorward)/olstop)irireverse) - - 4-13
o4 | P'D teedback 0.00-99.99/100.0-099.9,1000. -8999, | . . i
s manitor 100:0-9999/{100-{999 (10000-09900)
Fi
A PO | Ensletghie )
1 17 1T 1o on -Ratesorien
gpps | muittunctional input | — f— ;i oFe.ne Mes Ace. : 2 ; 4-14
perminal monior LI I 0 o CIFR AR
A0 JOG AST :
AR OFM MBE ES
multifunciional O T Y Y e J',:,H ,_,' F‘:|I='|.I.'-IF|'-'
d(MiE | output { | |_| I_I L_Jeer CFF X1, X335 Alarm . 4-14
terminal monibor ¥x X1 UPF
#ilarm X3 DAV
doo7 | Frequency 0.00-59.90/1 00.0-800.5/1000. -5009, / : E1E
_| conversion monibor 1000-3056
ddt2 | forgue monibo: -300.—+300. % - = #-15
4013 ﬁﬂ’:'ﬁ: r"‘”'“‘ge 0.0-800.0 V - = 415
014 mﬁlltni'ﬂmic POWET |~ no0o g W 4-156
Accumulated Aun : : : A
didi B Yers mGHEeF 0.-8995 1 000-22034100-{988 h 1]
do1? ;‘;‘“‘;Lr':'” B 0.-0099./1000-9000/{100-{339 h . ; 416
. | Number of trip time | __ a ; ile
doB0 | manitor 0.-89%0./1000-6553(10000-65530) {time)
dg1 | Error history 1 - 4-16
d&2 | Error history 2 . 4-16
do&3 | Error history 3 Trip Coda, frequency(Hz}, currant{A}, - 4-16
dO84 | Error hislony 4 valage (V] RUN time{h] power ON timaih) - | 4-16
d085 | Error history 5 : 4-16 |
d0&E | Error history & - 4-16 |
d0g0 | Warning monitor Warning code _ = 41040 |
Fou1 Output frequency 0.0, starting freguency-Max. frequency 0.00 # 417
selting {B mode max, C mode max. frequency)(Hz) |
FOO2 | acceleration time 0.01-55.55/100.0-520.5/1 000, -3600.(5) 30,00 4-18
| B mode i - 4-1
F2n2 | acceleration fime 0,07 -54,99/100.0-289 9/1 000, -3600.s) 30,00 g
| T minda L i e, o 4-19
PO | o et thiria _ p._m %9, 98/100.0-$99.59/1000. -3600.(s) ﬂﬂ'ﬂﬂ
FO03 | decsleralion ime 0.01-598,.50/1 00.0-509. 5/1000. -3600.{=) 30.00 - 4.19
| B mode g - o =
F203 | (ooeleration iime 0.01-28.90/100.0-999.9/1 000, -2600.(5) | 30.00 419
|
Fana | g;;:f:mtlun i 0.01-59,40/100,0-000.6,1000. -3600.{s) 20.00 v v 4-19
FOD4 Eg:;‘;ﬁ" direction | oo toeward) 01 (reverse) 0o - 417

(Wofe1) Change mode during run by selection of b031 [software lock selection),
(Motes) Do not forget to press “STR" key when you change the display.

4-5




Chapter 4 E;

ot funchion

Function Mode
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| [_aom | Fraguensy ss1ng sseckon o - nal e 1] /T8 jop onay ai i N &
ADEE | Oparsson seting s 1 e min el |0 |opue rn s | KO0 [RS8 S Oukie ey ) 1S | RO aF - [ 31 ]
£ ["ams | Buse regrency a0 Mamimm. teguenzyiHa it i 420
E ASIY | B rmode Hase 2. - B e Masimern by (HE an | -+ 30
i asad | C mode Bage begescy ). - G mads Mpsnom begqeency jHr) £ = 430
ST Iy ITEsLRaTecy ¥ - AN, ﬂ!| 0 L - [
AP | B rmeds edmuen freceeres H 30 - 400, iz 1] e |
— i mde iF1 e En oy 5 - A g B0, 421
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Function Mode
[ Eating Luarige
Cota Funiion name Salig g e i pn | SR [ Fage
nan
ADE1 | retueney o mum |imiie 0 0. frmcpumn oy krvvssi vl T 90T fTigisdvocy [Hal 002 I 4T
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Functicn mode
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Function mode
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Chapter 4 Explanation of function

4.3 Explanation of function

4.3.1 Monitor mode
Output frequency monitor

Indication code d001 displays the frequency the mveler outpuis,

The data is displayed as follows
When d0M ks displayed, the monitor lamp "Hz™ is lluminated.
(Display)
000 - 20099 ;. Display is in 0.01Hz unit.
1000 - 4000 : Display & in 0.1Hz unil

Quiput current monitor

Imdication code d00Z displays the output current value,
The data Is displayed as follows

In case of displaying d002, the maniter lamp A" ia lluminated.

(Display)
0.0 - 9859 : Display is in 014 unit.

Operation direction monitor

Indication code d003 displays tha diraction that the Inverber output is

Aotating. Forward, reverse or stop.

i operating the Inverar [in case of foreard or reverse), the AUKN lamp

will Wllurrinale,
(Drisplay)
F : Forward
o - Stop
r : RAeverse

PID feedback monitor

Whan you salect PID function (01) in &071, the inverter displays the feadback

valua changed by AO0TS (PID scale).
" Dieplay of monitor part © = ° Feedback guantity " x * PID scale ©

(Frequency cormmand value) [ADTS]
1Setting)
AOTY - O (PID is affective)
ADTE ¢ 0.01-82.99(Display i 0.01-99.93(5et with the 0.01 unit)
(Display)

Q.00 - 90889 ; Displayisin 0.01 umnit,
1000 - 992.9 : Dieplay Is in 0.1 unit.
toog - 9940  Display is in 1 uni
(100 - (2999 : Display is in 100 wnit.

4- 13

Relation code

o001 Duipud Irequency

mienibor

Relation code

do0ne: CiAput current
manior

Relation code

di13: Operation direchan

mizniar

Ralatkon code
did4: FID feadback mondor
ALT1PID seledtion
&075: PID scake




Chapter 4 Explanation of function

Multifunctional inpul monitor Relation code
The LED display will monitor the state of the Multifunctonal inputs. @5: Muttifunctansl input monitor |
[Example)
FA: input Multifuncticnal terminal DFL.ES.AST:ON Display
Input Multifunctional terminal AR, DFMAADZ MBS JCHz0FF i
(Black): Lights up

[ P
FA ( 3 U
[al )
White):Lights sut
| OFF
& n
W o

A R A SR

Inpui AR DFL DFM ARz W8S 203 ES RST

Mulifnetional Lermirsl

Multifunctional output monitor * Aedation code
The LED display will monitor the siale of the Multifunclional outputs. Fﬂl}ﬁ-: Multiuncticnal outpul manibar

[Exampla)
Dutput Multifunctional terrminal DRW.LPF; O
Ciutput alarm relay, Cutput Multifunctional terminal X352, X1: OFF

Display
% g g %m ' (Back): Lights up
U (hite): Lights out
F ¥ 4+ 11

X3 X2 X1 DAV UPF
OFF OFF OFF ON ON

Akarm ralay Chuitput
{OFF} MulRiunctsana tarminal




Chapter 4 Explanation of function

Frequency conversion monitor

This inverter displays the value ehanged by the Imerer oulpul freguency and the value
set in bd86 on the monitor part,

“Maonitor part of display” = * owlpal freguency(d®01 )" = * outpul requency factanbOER)"

{Display) Display of d0O7 Aelation code
0,00 - 9999 Display is in 0.01 wni, d007: Frequency conversion |
1000 - 9909 Display is in 0.1 unit, manidor
100, - 9999, Display & in 1 uni, bOBA: Fregquency canversion
1000 - 3996 Display is in 10 unit. tacior

{Range of setting] The saiting range of bOa&
0.1 - 989 Set A with the 0.1 wnit

(Example)Output freguency (d001):50.00Hz

Whan the frequency conversion factor (bOBE) s 1.1,
the fraguency comversion monitor (d007) displays "56.007 as 60 x 1.1 = 56.007,

Qutput torque monitor .
This Inverter displays the output torgue astimation value Fesadion: oods
The monitor lamp “%* should illuminate while the contents of d012 are | 9012 Output tarque monitar

displayed.

Display substitutes only at the time of the sensorless vector control, 0Hz domain sensorless vector control
and vector control,
(Display)
3000 Do :Display | in 1% unid

Dutput voltage monitor Relation code
This inverer displays the cutput voltage of the inverter convaried info iha 4013 Output voltage
alternating Yaltage, maniiar

The manitor lamp v should Hluminate whils the contents of d013 are displayed.

iCHeplay)
0.0 — 6000 Display is in 0.1 unit,

Input electric power monitor Relation code

Display input electric power from imverter. o014; Input eleciric

The monitor lamp “kw® (" and “A%) should dluminate while the contants of
@014 is displayed.

poeer manibar

iDeplay)
0,03 — 088.89 :Display is in 0, 1kw uni
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Accumulated time monitor on RUN
The oparation time of verter is accumulated and the valee is displayed
(Display)
0. - @849, : Display Is in 1 howr wnits.
1000 - 9988 - Display is in 10 hour units
{100 - {83  Dieplay (& in 1000 hour wndts.

Power ON time monitor

This accumulates the time running to the inverter and displays the value.

(Desplay)
0. - Ba94, Disgplay is in 1 hour unils
1000 - 4082 : Cisplay is in 10 hour wnits,
{100 - {(pag  : Display is im 1000 hour units.

Trip time monitor

This displays the numbar of Inverter trips.
{Dizplay)
0. - 8240 Digplay is in 1 times wnit,
1000 - 6553 Display is in 10 times wnit

Error history 1-6
This displays the details for the last six protective trips.
The Errer history 1 displayes the details of thae iast trip
(Display contents)
[1] Trip Code [Display anything fram E01 o E79.)(Notes1)
2] Cutpul frequency on ripping (Hz)
1] Dutput current on tripping (&)
[4] The direct voltage (between F and M) on tripping (W}
[5] The accumulated time invenes was operating undil ripping [h)

[6] The accumulated time inverer was run until tripping (h)

Ralalion code
B Accumulalan bma
monitor on RLIN

Aelation code

di17: Pawer ON Eime monitor

Aalation code j
Fﬂﬂﬂ. Tiip lifmi& manilai

(/,—' Relation code '-_\-\.\‘ll

dOE1: Errgr history 1
d082: Errar hsiory 2
dREQ: Erar history 3
d0B4: Errar history &
d0aS: Erar hislory 5

k\_ﬂ-ﬂ-ﬁﬁ: Error history & _'_,-)‘l

{Mote 1) Please refer io the pages 4.4 Protection function list (2) Trip monifor display
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Chapterd Explanation of function

= Felathon code e

4.3.2 Function mode
Qutput frequency setting

Satting the oulput frequency of the molor,

The output frequency = set by FOO1, when the freguency command

seloct [ADD] is sl to 02.

Please refer to the frequency command selact (A001) about other

methods of ireguency setting.
‘When a frequency is sat in FDD1, the same value l& automatically set in mullistage speed 2ero (AD20).
Set up with FO01 in the condition whers turned on the BMD terminal, wheather ar not it sels wp with the B mode

multistage speed zero (A220)/ © mode multistage speed zero (AZ20), in the case thal the B/C mode confrel is

sat up.

FOO1
A001  Frequency command salect
ADZOVAZZ0IAZEN; multistage spead Zeqg

Dput frequency satting

G001 -Co0d: Multifunchional input termingl

—

I the case of using BMOD/CMD, you will need o assign CE(EMD)A T{CMD) to a Multifuncticnal input terminal

Set item

Contents

Cutput frequency
Satting

Mulligtage epeed
IEro

Function code Diala
Fa 0.0, starl frequency-
Apz0fazan/ Maximum frequency
A3F0

Linit : Hz

*FO01" = “Ad20"
*FO01"B mode)
“FOD1"(C mode)

*A220"
—AI207

Operation direction

This is effeclive when the operating command is 58t by the digital operator,

Function code

.........

Data G'Dl'lbﬂl'li}ﬁ-
oo Forward
01 | Aeverse

Selection with limits of operation direction

The direction of the motor can be restricied.,

Function code Data Ciontents
Forward/reverse is
oa A
bias Effactive
01 Dinly farward
02 Cinly reversa

Frequency command selection

Salect tha mathod of frequency command.
When 0-10Vde is inputied lo the freguency command by VRAFZ-COM terminal, oparation direction of motor
reversas On output frequency monitor 001, you can't get information about forwardireverse, S0 be sure with
ﬂparariun dateslion monor 3002,

Aelation code

F04: Dperation direction
salect

Ralation coda
ba3%: Selechan with limfs:
of operation direction

Realaticn code

ADD Frequency command
HEdecion

Function

coda Duata . Contenis
{00] | (Setting frequency with the potentiometer the digital operator has.) |
o1 | Selling frequency with control terminaks

i [Terminals: VAF-COM, IRF-COM, WVRF2-COM)

A0 oz Setting frequency with digital operator{FOD1), remate oparator,
o3 Setting frequency with AS485 terminals for communicalion.
04 Setting frequency with opfion board 1.
05 Satting frequency with option board 2.




Operation command selection
Select the control of RUN/STOP commands,
Crperation command from the contral terminals (Terminal)
Start/Stop by OM/OFF of controd ferminals,
Forward : FR-BC terminal
Bevarse : AR-BLC tarmingal

Falalion code
ADDE

sebaction
CO01-C008 - Mullifunctional input
trmimal
CO18 Inputting
FA wb (MOMC) seboction
Fao4 ‘Operation diraction selact

iDparatan command

Chapterd Explanation of function

Put 01 ({RA] to an Multifunctional inpad berminal,

When using the FR terminal, it is possible to change the contact from MO to NG by setting a or b (respectivaly)
i Coig,

WWhen ocperating from the digital operator, set operetion direction in FODA.

Chr oparate Start/Stop with BUN key/'STOP key on the digital opsrator,

When forward command and reverse command entered simullansously, operation command becomes shop
command |

Sefting lem | Funclion code Diata Contents
01 Starl/Stop with confrol terminalsTerminal], (FR, BR)
Oparation 02 Start/Stop with digital operator, remote operajor,
command Annz K] Starl/Stop with RS485 terminaks for communications
selection O Start/Stop with option board 1.
05 Start'Stop with option board 2
Input FA a/b oo B contact (MO
-!HFI!J.'NC] e -
Co11-co18 o1 b contact (NC)
| =elaction

Selection on stop Relation code ——

When siop is commanded from the digital operator or the control i -Euchien ou sion
terminals (Terminal), select the stop after slowing-down according | oo coair 303 decelaration time
to slowing-down time or the frae run stop, B3 WRing time fx petrywio
When the second cycle is started while In free run stop, the inverter | P097  iFrequency setiing te match
followes the frae-run stop selection bOBA and restarts. nen ol fox Tras-nin Rog _,-*"I
{Refer to the ltem of free-run slop,)
Setting itemn Function code Data Contents
Selection on Stop b0 00 Normal stop (Decslerated stop)
01 Fres-run siop
Selection of free-run stop boas oo OHz star
01 Star frequency malching
Freguency setling Lo majch bOOv 0.00-400.0 |Unit : Hz
|'l"-'!|ilil'_l|; time for retrying [ nuk] 0.3-100.  |Unit : second

Selection of Stop key
Even though the control terminals are selected for the oparation command, you can still set whather the stop
key of operator {digital cparator etc) is effective or mot. Trip rese! funclion by the slop key complies with this

setting, too.
Function code Data Contants Redation code
boBT 00 The siop kay is affective bO87; Salection of stop key |
01 The stop key s ineffective.
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Chapterd4 Explanation of function

Adi le tim
The acceleration and deceleration lime can be set. Sel s
long time {0 accelerate or decelerate slowly or set a shori

Redation code

FOO2F200FA02: Acceleration lime
FIO3F203/F303: Daceleratipn lime
ATDAAZDGATDD maximm [resgus ey

001 -00a8: Multdunctional ingut salection

tima lo accelerate or decelerate quickly.
The time sefting is the fime i takes to accelerate from
zaro to the maximum frequency and to deceberate from

the marEmum frequency 1o Zero.
Switching of the acceleration time and the deceleration time can be controlled with muliifenclional input
tarminal assigned to D8 (BMO).
Wwhen select the LAD cancel (LAC) function to Multifunctional input and twrn on the signal
acceleration/decelaration fime s disregarded and the output frequency flatters the command freguency

instantaneously.
Sl Mam Function code Limit of setiing Conients

Linit : second

Accelaration tima FOOEF202/F302 0.0 -36040, Saetting acceleration time from =zero 1o
i mm frequency.
LInmit : sEcond
Decelaration time FOo3 F203/F303 0.01-3600. Seiting deceleration time from  MEddmum
frequency 1o zero.

MuBlifunciional
inpul selection

G001 -C008 A6 L&D cancal

Crutpul regussncy
M

Maximum 1 A | Duitput frequency settng

frequanoy Fy L%
ADDA/A204/) £ '1 x"/
AJDd

PETFETEYFFTEEY PERT S

3 plf— -
FOO2/F202Fang FOONF203,F303



Chapter4 Explanation of function

Base frequency and motor voltage TIr 0008
Base rr‘q‘l.lﬂl'll:!" and mobor mltEgE ADINAZONAI0NT: Dage fraquancy
&H function ADBT: AVE seleclion

ADBZ: Molor woltage salachion
(1) Base lrequency and molor vollage
O selection of base frequency and motor vellage, sef the outpul of the inverter (frequency voltage) to the
muator reting.

Outpust woltags  f

Koior valtage I
salEction¥)

B Wequency = Qutpu frequency {Hz)

The Basae frequency is tha nominal frequency of the motor, this value can be found on the nameplate of the
mioios. It = important 1o match the Bese freguency (A003] to this nominal value or there is risk of damage 1o the
modor,

Iif & molor has a base frequency higher then B0Hz. it I coneidered to be a special maotor. In this situation. i is
important to make sure the maximum cutput currant of the invaerter is highar than the FLGC of the molar,

The Motor Voltage Selection & the nominal voltage of the motor, this value can be found on the nameplate of
the mofae, 11 is important (e malch the Motor Vollage (ACB2) o this nominal value o there is rigk of damage o
the maotor,

When changing B mode base frequancy (A203) /| C mode base frequency(A303) an Multifunclicnal inpud
terminal must be sl to OB{BMD) / 17(CMD) and switched on.

Selting ilem | Function code Setling limii | Contenis
Baza AD037AR03 g i
froduisncy A3D3 30.-maximum frequency Linit:Hz
Unity When inverier iz 200V
[(LIsT 20021 ¢ 5
: ::ILZL - b i class, selection is possible,
Unity When inverter iz 400V

lact] '
selaction . 380/400/415/440/460/480 claast. waisction b brsiible.

(2) AVHR function

Ewen il the incoming voltage changes, this function will keep the outpul voltage and a constant voltage lewvel.
The putput vollage to the motor in this function references to the voltage selected on motor voltage selaction,
Select Yesa/Mo of this funclion on A081 AVA selection,

FEZTH Diate Contants Deseription
il Abways DM This function e effective on acceleration. constant speed,
| deceleration.
ADG1 o Always OFF This function is Ineffective on acceleration, constant speed,
decelaration.
oo O decelerating | This increases a loss of motor and reduces the energy
= i | DOFF regeneraled 1o inverer on decalerating.
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Chapterd Explanation of function

Relation coda
ADD AZ 04 A T04:

maximum freguanoy

Maximum frequency

Sat the maximum frequency value of the inveriar,
This sab value is the maximum frequncey thal the mverber will achieve when

It recelves top speed reference from the control terminals or the digital operatar.
To the changa the maximum frequency, set an Multifunctional input terminal to 08 (BMD)M 7{CMD) and awitch
the inspul QM

The Inverier oulput voltage from the base frequencey to the maximum frequency is the same level as the
voltage selected on the motor voltage selection Output valtage

Maobor "-"EIII:-EI?E'
sedection (100%T

Function code | Limi of setting Contents I
AD0SAZ0Y

A3D4

30.-400. Unit : Hz

e
1
Basa frequency ha i Treguandy

Carrier freguency

The carrier frequency of the PWM wave-form output from the inverter is adjustable

by changing bO&3, RAelation code

i the carrier fraquency is sel higher, the audible nolse from motor will be reduced [_h':'“:':'“""" '"-"““"“ﬂ
bt the RFI nolse and the leakage current may be increased.
This funclion may help to avold the resonant freqguency of the motor or the mechanbcal system.

IFunction code| Limit of setting | Contents

ho&a3 0.5-15.0 {Mote 1} Linit:kHz
[Notel) The maximum value of the carrier frequency in order to achieve full output current is different

depanding on the capacity. When raiging the carrier frequency, the rated cwlput current will be reduced.

“Woltage class EEI-EW class #00% class
HEIIIH'IH.IITI I Derating on carrier Maximum carrier | Derating on carriar
i i frequency = 15kHz frequancy frequency = 15kHz
frequenay |
5.5k | 15 100% 15 100%
TERW | 15 100% 15 100%
11w I 15 _100% 15 100%
15kW | 12 5% (below 60,84} 15 o A
22w | 5 &85 (below B1.0A) g BO0% (below 38.4%]
S0kEW | ] | 8h% (balow 56 8A) 10 T5% (below 43.54)
ATEW | 10 0% (balow 130.5A) 10 85% [below 71.24A)
45kW 7 70% (below 127.4A) 10 BO% [below 72A) |
55K | fi 70% [below 154A) [ BO% (balow BEA)
: Bae sure 1o keep the above-mentioned tabla,
ﬂl" CAUTION Citharwiss, th&r:-}u iz & danger of inverter unit breakaga




Chapterd Explanation of function

External analog input (VRE, VRF2, IRF)

Redation code

This inwerter has three kinds of exdernal analog cwput terminals. ADOS: AUT serminal selaction

VAF - COM terminal @ 0- 10V ADOE VRFZ Selaction

IRF:_ -~ GOM Swemmiinal.;.. 4:- 20 C001-CO0B: Mubtifunetional inpul teminal
VAFZ- COM termina | @ -1070/7 +10V 2
The setting contents of this function is as follows.

| Setting item | Function code Data Contenls o

5 00 Change of VRF/IRF  [AUT terminal ON © IRF -COM valid

| ALIT terminal ADOS r with AUT farminal LT terminal OFF: VRF-COM valid

| Salection o Chenge of WVRFAAF2 [ AUT terminal ON - VRF2-COM valid J

with AUT terminal UT terminal OFF: VRF-COM valid

VAF2 0 __ | Single

| satection ADCE i Auxiliary frequency command of VAF, IRF(MNo reversa)

I o2 Auxlliary frequency command of VAF, IRF(Reverse)

Aszeign 16(AUT) to Multifunctional input terminal.
The frequency setling & the values from termingls VRF, IRFand YAFZ when 16(AUT) isn’t assigned, Tha
frequency sef up when ADDG is “007 becomes the valua ol VAFZ, And, the frequency sel up when ADDE Is “01"°
o "02° becomes the value which IRF and WRF2 were added to,

The following frequency command methods are avallable by combining AQGS, AB0E with the Multtfunctional
cutput at terminal.

In the case thal reverse and FR{Ferward) terminals are ON, the inveres operates reveqeely when [(main
frequency command + auxlliarly frequency command)< 0.

AUT ek Fraian Extsienoe of Existance
A0OE ADDR Tarminal rum:'lqu.nd =¥ Avniliarly frequenay ol |
i | command (VRF2-COM}) Fawarge
OFF VAF-COM Ha
] : |
oo On IRF-C0M M Mo
a1 OFF YARF-COM Mo
] ] ON VAF2-COM Mo Yag
wunifunctional aa OFF WRF-COM ‘Yes
inpul e minal gy | [Exampled) M IRE-COM Yoz Mo
o assigning o CFF VRF-COM Yes
AUT 1 : oM | WAF2-COM M
a0 OFF WRF-COM ‘Yes
02 [ExampliaZ} (=]} IRF-COM Yas Yes
at OFF WRF-COM : Yes
oN WAFZ-COM Mo
4] = - WAF2-COM Ma bl
Mulkifunciianal - —
mputTarminal ol 3 E ﬁﬂdlneﬁh':tg-gmﬂu ani o "
wien Do’ .
; fdding YRF-SOM and
sxign ALT . ; g
A8 02 IRF-COM au B -]
(Examplal } [Exampdez)
Mo reversa J
FA —I | Reverse ﬁ;ET
Madin AT, Main tragquen
frequesncy i shAr f{{hﬁ: .;um:ﬂ:ml g""’ﬁm f,,f-:mr
oommand i E"‘r IAF af VAF H:“.
IRF or WAF ; T Ssminad
Tnrrminad o o =
| ]
Vf"'"':* - fvmrs
: i
il ! Auxiliary i L{
I_:_.ﬂn..l:r:lllu'r.I i Fraqusncy :
requency O : S P B T
Command i -..E:?mmd :
VAFE fermrad i TRITER =4 : i
— i - !
i Kok i £ finr +fvrFz
funr & h1-|1=r|::ﬂm | fhiar slurrz i E'::Emrd J_
Pinai / Real
freqguanacy
Fraguancy
cammand comimand 0
T ] =
o= i 'd'. "T:" RN S L]



Chapterd Explanation of function

Input Frequency Start/End ~—  Helation code =,
External analog signal from the cantrol terminals A311: VAF start A10D: IAF start rate
tfraqmnc!lr Gumm”d:l AD1E VAF and CREE IRF arl rale
VRF-COM ferminal @ 0 - 100 AD13: VRF start rate A105: IRF stan sebection
IRE-COM terminal 4 - 20mA AD14: VRF and rate A111: VRFE start
VAF2-COM terminal : <10/ 0 { <10V i iidodlcl A112: VRFZ end
St output frequency for one of the above aslection A113: VRFZ start rate
{1)Start, End of VRF-COM terminal, IRF-COM terminal b _A"91: IR stan Al4: VRF2 endrale )/
L Setitem Functioncode | Data [ ~~ Contents
| VRF/IRF start A1 1A01 0.00-400.0 | Unit : Hz Set starting frequency
| VRF/IRF &nd A 202 | 0.00-400.0 | Unil : He Set anding frequency
VHEF/IRF start Limit - %
rale AIAAT 0:-100. Sel start rate for output requency command 0-10V, 4-20ma
Fo ] Unit : %
VAFNRF and mba | - ARI4IATOH ] i Set end rate for output frequency command 0- 10V, 4-20mA
External start frequeancy
(113] Ciutput frequency from O to ADT3/A103 oulpuls the value of
VRF/IRF star A011/8%101
Selaction AME/AN05 OHz
o1 Cutput frequency from O to A013/A103 outputs the value of
OHz
‘When the input is from 0 o BV with VRF-COM terminal, set Al14 1o 50%.
[Exampla 1) A1 SA105 : 00 (Exarmple 2) ADT6/A105 : 01
A h,
Manlfalm S—ssssssisssssssmsnmmremeres .__1 Manimum == rrrrrrErrreeTeEEr -; i
frequency ya freency s
A 24A103 - P LT E————.
:.-l_.-'"' j"..-. !
{ 2
i A GO
i P
ADT1ATDH | L i |
A | ] . } H
) i - L | !
0 AOIAAI0D ADTAATOE  100% Broniency B ADTAMMICS  ADTHAIOS 100%
(O (H0V220MA]  cnimmarsd [0 sk (idaama) Freguoncy
(2 Start. End of VRF2-COM terminal
Sat item Fﬂ?" Data Contents HNotes
WHF2 start ISEE -400.-400. | Unit : Hz Set starting frequancy
VAFZ and | A112 | -400.-400. | Unit : Hz Sel ending frequency

Linit : % Set starling rale for output freguency
VAFZ startrate | A113 [ -100.-100. command ~10-10V {Nates) (Example 3}

' Unit : % Set ending rate for output frequency
VRF2endrate | Al14 [ -100.100 | 0 C T R SHOOE

iMoles) The rales of —10V-10V is following.

(Example 3)
=10 OV -1 00-0% p A
rd
OV-10V:0-100% Pl it | SRR
For example, in case of use with VRFZ-COM terminal, set -50% 1o A113,  fmousesy ;"‘-
50% fto A114 s : # :
0w A £ i
- - e
P i Altd +10
: e Al
I __.-"" Aeverse
P bl gl
| 7 SR -
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Chapterd Explanation of function

Setting analog input filter E L
Set the internal fiter of the frequency setting signal of voltage or current AD16: VAF, IAF, VAFE filter

fram the contred lermanals

It is important 1o firs! remaove the source of the nolse to the system.
¥hen stable operation can not be achieved due o the effect of electrcal noise, et a larger value,

The responsa will be slowar by sefting a larger value, Tha limit of selting 5 aboul 10ms-B0ms( Sel value :
1-30)

r
! Functlon code J Limit to aet J Contents
AD1E ! 1.-30.

| Can sat with the 1 unit.

Cutput voltage gain
Fegarding ihe vollage selected on ADB2 mator voltage selection as 100 %,
set the rate of the voltage which the inverter outputs for the wvoltage selectad,

Retation code
A045: Quipul vollage gain |
Funclion code Lirmit 1o sel

Contents A082 Motor vallage aslection
AD45 20.-100, Lbnil: %%
A
Maotar voftags
T ]| RN AT e s |
[1o0%) -
.I’ll:ME i ittt

—

Base reguency MaEximum
fraguency
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Chapterd Explanation of function

Aslation code
Control system (V/f Characteristic)
Sat Vi joutput voltage/oulpul frequency) characheristic, AOA4A 244/ 8349 control ByBlEm
To change control system [V characteristic), set B0 02 04/ 108 BT EMb 10112
08(BMD) { 17ICMDE) 1o an Multifunctional inpud terminal : Frese setting Wi frequency 1720304587
and switch i O, bB101/B 1030 081 0T/B1 0901 11/0113

- Frae satling Vit vollage 1/20004/58/7

Function coda Data Wi charecteristic memarks
0o Canstant torgue characteristic(VC) =
o1 Reduced torgue characiertatic]VP1.7power) ) : |
AD44/A2a4/ 02 Free setting Vi1 characteristic only AD44/A244
A344 03 Sensorless veclor conforal only AD44/AZ44
04 | OHz domain Sencoriess vector contorol anly A044 8044
05 | Sansoring vector control (W2} only Al

(1) Constant lorque charactarnistic (V)
Chutput voltage outpuls proporiionally to the output frequency.
Cntput vollage outputs proporilonally from O to the base freguency, but the culpul voltage from the base
fraeguency to tha maximum fragquency is constant regardless of frequancy,

Cuitpil i
Vaoltage
Mladar 8 r -
Eﬂﬁﬂlﬂﬂw | |
{100%) i |
| i
! !
1 i % Dutput frequanay [Hz)
a Basa baximum

frequanaoy trequency

{2] Reduced torqua characleristic (V1.7 power)
This characteristic can be used when a large starting lorgue isn't requined,
A% low speads, it can cause improvement of efficiency, low nokse and low vibration because of lowesring the
oulput woltage, T characteristic is as follows,

h
Cutput voltage |

Modor valtage

Zalection A7) :
(100%) A e 0T
e il ;
o ¥
s ! :
| | |
[ 1 1 } a» Cutpul frequency
10% of Baso Maximum

Bass frequenty  fragquancy frequency

e e
@ @ @

Pariod I:EI :The limi from 0 to 10% of basic frequency is the constant characteristic.
[Example) If the base frequency is 60Hz, the limit from O to 6Hz is conslani characiernsiic.
Pariod (i) :The limit from 10% of base frequency 1o base frequency is reduced torgua characteristic
The woltage is outpul in the curve of 1.7 power for frequancy.
Penod (T) :The voltage is constant from the base frequency to the maximum fregquancy,
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Chapterd Explanation of function

et Aelation code -H,I

Torgue boost
& correctly instalked mobor and careful attention to woltage

drop In the wiring will improve the molos lorque al low speed.
Setting of AD41/A247 will select between manual torgue
boost and automatic torque boost, the level of torgue boost

Ana1 AR ! lorque boosl sabaction

ADA2/AR42/ 343 manusl operalian torgue Boogl

ALA3A24 3 A4 manual operalken torque
binsd Draak pont

coresponds 10 the set motar capacity selectien [HOO3/H203) ﬁg:’::i ::: ;:::::e::tm
and the motor pole selection (HOO4H204)
L. »
Sat item Funclion code [rata I Contents
Torque boost AQa1/A241 : A Manual torque boost
01 Automatic forgue boast
AO4Z/AZ42] Lbmit: %
Manual l1orque booet Af42 0.0=20.0 Level corresponding to output
. Voltage (100%) i
Manuval torque boosi break AlEEA243] 0.0-50.0 Lbmit: %
point A343 _ Level corresponding 1o base frequency

(1) Manual torque Boost
Tha valwes se up with ADM2A2420A342 and AD43/AZ43/A343 Is outputted,
AD42 A4 A342 seis o porcentage level whede the base frequency voltage ks 100%.

The level set is the value of torque boost output voltage at O Hz,
When using the manual forque boost, if showld be noted that overuse will cawse saturation of the moler and
may cause damage.
The manual torque boost break point is the frequency al which the voltage torgue boost is switched off and
narmal aperalion fesumeas,
To change of A041 AD42 AD43T AZ41 AZ42 A343IAI4Z A34T an multifunctional input needs to be set to
OB{BMD)1 TICMD) and switched on,

b
Danpul yohage %)
T
a1
I.-.‘ :
i |
:'
A :
* 1" |
Apdziazaziazez 4 f 4 ;
£ i
- . =
ADARETRTAD Base frequency Curpul froguercy

H100%)

(2] Automatic forque boosl

The outpul woltage = adjusted aulomatically by the condiilon of the load.

‘When using automeatic torque boost it (s important thet the following two perameters are s=i correctly.
In case of adding over-current profection at deceleration time, 58t AVR selection ON all the time,

Sef lhem Function code | Setting limit Caontents
_Motor capacity selection HOOS3(H203 | 0.20-75.0 | Unit : kW .
Motor pole selection 00 H 204 21406 Unit | pole |
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Chapterd Explanation of function

Direct current braking(DB)

A DC voltage can be applied to the motor windings
in order to lock the mator shatt and avedd overun

al low speeds,

There are two methods of scthivating the DC braking,
Dutgide which is through the multifunctional inpud
terminaks and Inside which is automatically started
at a specihic agquenay,

Al

o

A0E1:
A052:
a083;
A054:

GO0 -

Relation code

“\.I

DG braking saleclion  ADSE: DC braking edgefieval
DC braking freguanay salaction
ALST: Saning OC braking power

ARSA: FBaring OC braking tima

[C braking lafe Hma
O3 braking power

55: D braking time

ADSS: DC onmar frequency
00a; mudifuncticnal inpet terminal

J

Set ltem Functin code | Date Caontents
- , oo Inside DL braking | imvalid
D Braking ssiection ADS1 o1 In=ide DL hrahm: ! walid
Unit : Hz
0L braking frequency ADG2 0L00-60.00 | When the outpul reaches the st frequency and
Inside DC braking is valid, DC braking is started.
Uil : second
; : Afper DT braking time is reached, or DB
ity kg M8 e o 0050 |\ tifunclional inpul) terminal is ON, the Iats
tima is a delay bafors DO braking is staried,
a Lmat - 5%
OC braking power Weak [Zero current)
/Starting DG braking ADS4/ADST ;t; §
pOWer 100 Sprong (Inverer rating falriy 70% the DC
currgnt)
Lnit : second
: . The DC braking is stopped after this time dela
D braking time ASs 0.0-80.0 | pag elapsed. 'l’gha time is tarted when the |E.1z
o fime has elapged.
DG braking edgelevel ADSE Do Edge movement (Exarmpla 1-3-al
salection o Level movement [Example 1-3-b) -]
Unit - second
Starting DC brakin it is walid for inside DG braking.
lime ¥ v ADS8 0.0-60.0 When operating command iigﬂ-r-l. DC current is
stared.
DG braking carrier ; .
Fraquency T ] 0.5-15 LImil : KHz

{1) DC braking carrier frequency

It iz possible to atter the DC braking carrier frequancy. However, if the DG braking carrier frequency is el
higher than SkHz, the value of maximum braking powar lavel is automatically reduced as follows.

Sat DG braking carrier frequency with ADSS.
12) Curlside DC braking
Set O7|DB) 1o an mullfuncilanal iInput terminal,
OC braking is than switched by ONOFF of DB terminal
irespective of DC braking selection ADET,
Set strength of DG braking power with ADS4.
if DC braking late time AQS3 is set, the Inverter oulpuil
is cul off for this time period, the motor will be fres
rumsning.
After the late time passes, DC braking is staried,
Pleaze set DC braking time ADSE or DC Braking time by
DB terminal paying attention to the heat of fhe
moloE,
Plaass s¢i each satling in accordance with the sysiam,
ADGE.
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Maxirnum
braking rabie (%)

100
BD + [75]
9 ¥
50 4 -
1 I'I'-IEI-I:M:I
40 -- [
- : (22)
a4 il ks T {10
+ E 4 E l;.jll_‘ Qirext braking
& + + + t & = .
carrier fregpuans
o 3 5 i g 11 13 18 ¥

Direct braking poswer lirmiter

after leval action or edge action are salected wilh



Chapterd Explanation of function

| (a} Edge cperation (A0S6-00]

(Examplal-a)
FR

sl

]

H
! Fins 1ana g
i

Oulput Trequancy

|l.-:-1-'aJ FEEL] |
} -

(b} Level operation (A056:01)

{Examplel -t
FA

S .,

-1 Fras nirdwng 1
e

!-«_ﬂv-l

13] Inslde DC braking

When the inverter starts, and the DB termingl is not CN the inverter can operate DC braking,
When using inside DC braking, tha DO braking selaction A0S1 should ba sat 01
Starting OC braking power & setl with ADST, OO braking time ai etarting iz set with ADSE.
Braking power setliing excepl starting lime, sel with AQD54,
if DC braking late time ADS3 is sel and the DT braking frequency is reached, the cperating command
(FA) is switched OFF. The invertar culs the owput and for the set time of A053, free running of the motor
will pegur, After finishing the set time in ADS3, DO braking s started.,
Set the frequency at which the DC braking will operate at with A052
The operation of Edge/Level selection when using inside O braking te different.
Edge action: Give priority to ADS5 DG braking action time, operate DC braking according to set time.
After turning eperating command (FR) OFF, when output frequency reachs the set value
ol AD52, during setting ADSS DT braking is run, Even if operation command |8 twned
N, during setting time of AG055, D braking s men. [Example 5-a), (Example 6-a)
Leval action: Give pricrity to operaing command, ignore DO beaking tirse ADSS and move o normal
operation. When operation command is furmed 0N during OO braking, set time of ADS5

{a] Edge action
| i} When starting {Exampile 2-a)

FR

i

ans7§

Chudpait frequancy

AO58

lif} When stopping (Example 3-a)

A  Cp——

Frag runming

i
Dhstgeidl Irpijuency
i

1
AI::ECE !n-:lﬁ:lﬂL ADSS

(b} Leval action

il When starting [Example 2-b}

P

e

Castpun frequancy Ansn |

iii] When stopping (Example 3-b)

FA o

Frog running

T VT

Dulpud Irquency
[

1
4
o

|
ADS3

poss] o |

4-25




Chapter 4 Explanation of function

RAelation code

Frequency limiter
This fufclion can Sel a maximum and minimuem limit of the output frequency.

ADGTAZET freguency mEximem

Even if & frequency command exceeds the maximum and minimum limiter limite
the inverter will ignore this value and stop at the values sat. ADE2IA262:frequency minmum
Sal first maximum limiter an satting. limier
Be sure that the maximum [Emiter (ADE1A261) = minimum limiter (A2 AZSE2).
The maximum and minimum Hmiter will nol operate || OHz is sel,
This function ks not avalable undar third control function,
Sat item Fl,;ﬂ;nn SatlEng lirmit Contents
0.0, Limit - Hz
Frequancy max. limiter ADE1/A261 | frequency min. limiter - max. limiter | Setting mae. of outpu
frequency frequenay
0.0, Umnit - Hz
Frequancy min. limitar A0B2/AZE2 | starfing Trequency - max. limiter | Setting min, of cutput
frequency freguency

(1) In uge VAF-COM, IRF-COM case

Dutniu freguency (HZ)
When Imquem::,r eamimand ig eantral t&rminal

HE:?:::T’" [ ——— —r—t ? ',-I [Tarminal], by seting Min, limiter, avan if 0% is

o input, it is not possible to output less than tha

ALE
frequency set with M, Hmdter.

o :::1.-' Fragpisnicy comimdsd
(2} In use VAF-2COM cass

M.
treguancy

ADGE

Forward

Man. froguenoy
Y ADT4 A0

When using the minimum frequency limiter and Ov is Inputted into VAF 2 terminal, AQ0E2 applies fo both forward
and feverse directons.

{2} When oparation command is contrel lerminal {Terminal) (AO0D2:01}
Terminal | Aevolution when YRF2 &5 W

FR{ON] | ADG2 on forward side

RE{CH) ADGZ on reverse side

(b} When operation command is operator (ADOZ:02)
___FoDa Revoluticn when VRFZ is OV |
[104] A0E2 on forward side
1] ADER on réverse side
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Chapter 4 Explanation of function

Freguency Jump cen be used o avold resonance points on machinery.

Fragquangy jump is (o jump (e irquensy command and avoid usual oparation
within the limit of the jump frequancy.

Chrtput frequency changes continuously according to adjustabls time.

|"/H Helation code _“‘-\ll
A083 . Jump Fregquencyi
a064; Jump frequency band!

AOE5 Jump Frequency2
A065E: Jump frequency band2

It is possible three different points are se1 lor the jump requency,

BOET Jump freguancy 3
I|,“‘I‘H|If|:|l33!.]l.lll"u:!' fiagisancy B-EII'II:I'EJ,.'

: Sel lbem Funethon coda Settimg lirmit Contents
| Jump frequency 1/2/3 ADEIADESA0ET 0.00-400.0 | Unit: Hz
| Siet the frequency f] of center to jump. [Mote)
Jump Width 1/2/3 ADBAADBE/ADER | 0.00-10.00 | UnitiHz
Set 1/2 value of requency band 1o jump [Note)
[Mote] The frequency to jump is fj + 2 [Hz).
Dulpud Iresguency
F
AR
e . 5% i
; }m’.
R o e o
T ) LA
s Loy B

=

Frejuanty osmemant

Acceleration stop funclion

Yhen the inertlal moment of a load & high, this is the function
o waidl until the slip of the modor an sfarting becomas smalker

Use when tha overcurrent trip occura on starting.

Relation code

ADEF Aoceleration siop frequenoy
ADTO Acceleralion slog lime

Sl (berm Funclion code Data Contents
fccelaration ADES 0.00-400.0 | Unkt: Hz
Elop Set the freguency 1o be held.
frequency
Acoeleration A0To 0.0-60.0 | Unit second
S1op time | Set the time to hold the frequency.

Cuapul frogusmey

IL'IE;I

3 Froguency command
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Chapter 4 Explanation of function

PID Function
This integrated process control funclion can be used for controls such as constant flow and control for fan and
pump applications. When using this function set ADT1 to 01, Turn off the terminal in ihe case that you validate

i i inal in th & that you invalldate this
thiz function or turn on the terminal in the Ci.!B ¥ . ; : R ———
function after assigned 23 [PID validinvalid) 1o multifunctional input /__F » |

. Y g : . - requency cammend selsclion h

tarminal in the case of awitching validfiinvalid of this function with (e gl

A001
ADOS AT salestian

ouiside signal. 3 |
Set lem Function code | Data Contents AGT1 -PID mslaction
| 8072 PID P gai
PID selaction AT Y, L 1| D P gain
o1 Valid _ : AO73 -PID | gan
e e T g
FIO | gain AOTE 0.0-3600. Linit: saconds ANTE PID scals
: |Crerivative gain ADTE -PID feedback seleckan
PIDD ADT4 0.00-100.0 |2
sk ik Linit: seconds 4004 :PID feedback monior
PID scale A0S 0.07-545.90 |LUnit ;Timas | 2 . : .
i1 oy SO0 -CotEomuitiiunchanad input terminal
PID F-E_El'.‘I.I}-BEH AOTE 0 IAF-COM:A4-20mA : : .
selaction i WVAF-COM 0-10V 0021 -CO0aS: mullunctional cutput tarminal
Maximum PID v CO44  :PID deviation seiting ievel
e CO44 0.0-100.0 [Unit % \\ /

{1) Fesdhack sslaction
Select which analegue Input terminals will be the feedback referance [ADTE).
Sat the set frequency command selection with A001. (It should not be the same as the terminals selected
with AQ7E), Or when the contral terminal 01 is set with AD01, the selfing of AT selection ADDS & Invalid,
The contents changes when VAF2 is selected with ADDE,

{2) Basic aperatbon of PID control Marsapilabed
Davialion 1
Sal walus 4 i 1 Tas) wiilabla o Irerine = gé ’::,
o=10% - Hpike ™ ™ Paemrmal eanteal - Sanant
4-20m&
Fredback 0-10% Transmooes $
A4-2mb

Kp:Progartionad gain, TiAesel ime, Td:Faie time, s:0peralor, £ Daviation
{3} Components of PID

[1] P action  This is the action thal the manipulated variable is in proportion to the command.

Charga inin siep funotion Changn I"'W
|'—_- gt
Set value 3 ¢ s

AOT3
o
I Gmaler
Manipulate
d variable Smallar

[2] | action This is the action that the manipulated variabla increases with time in a straight line.

Sal value | - Smnlie _,._..,-""".f Eenadiar

| o ' airs
| dr | 4
Manipulate ! B Y B ;

L rigpese
d variable

[3] D action  Thia is the action that the manipulated variable is in proportion to th changing rate of command

Set valua -
------ Largar
T‘ —_— Lt
___AOT4 S
i e &074
Manipulated 4, e O
warkabla é‘rnulltu

Pl action combines above [1] and [2], PD action does [1] and [3], PID action doas [1], [2] and [3].
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Chapter 4 Explanation of function

{4} The adjustmeni aof gain
Please adjust each gain according 1o the stale as the following, when the response on the functional
operation PID is not stable,

Ingpite of changing command, the change of feedback slgnal Is slow. ————=Hakse P gain.

The fesdback signal changes instantly but is not stable, Howar P gain
The eommand and feedback signal doesn eoincide instantly,. ———— = ower | gain.
The feedback signal escillates and (& not stable. FEaise | gain.
In spite of raising of P gain, the response 5 slow. Haisa [ gain

When P gain is raised, the feedback signal oscillates amnd i not stable. ——%ower D Qaen.

15) The Ma=zimum PID Deviaton Level/Output
It g pozaible to establsah the maximum deviation level CO44 on PID control. When the P10 deviation
amount reaches the set level CO44, it is possible lo se an muliifunctional oulpul.
C044 can be set from 0 to 100 and corresponds with the command; from 0 1o maximurm,
Azelgn 04 (00) to mulifenctional cetput termingl 11-15(C021-C025).

(6) Feedback moniter of FID
Feedback slgnal of PID can be mondored.
The monitor walue can be displayed by the product of PID scake ADTS,
“Monitor display” = "Feedback (%)" = “A0FS setting”

[} PICy integral reset
This is the function 10 clear integral value of PID action
Agsign 24({PIDC) to multifunctional input terminal.
It is cleared whenever PIDC & furned QN
Dion't turn absolutely ON PID terminal during PID action, because there ia & posalbility of overcurcent trip.
Turm OMN PIDC terminal after turning OFF PID action

Automatic energy-saving operation function Falition ootk
This function reguiates the inverter outpul power automatically to a
ménimum while operating &t constani speed.

This fits for the load of reduced torque characteristic of fans or pumps.
In case of oparating by this function, set ADAS 10 *04°,

AQBE can adpest the avtomatic operation, responss time.

ADES: Dperation mode aaleclion
ADBE-Energy-saving responss-
Acoigacy adjustment

Set ftem Funetion code Deta Conlens I
Operation AEi ]} :u-np_al QEEraMH
mode selection 01 e il
- | oparalion
Sat iterm | Function code | Deta Response Accuracy

Energy saving g Biow H'Eh
Hesponze [ accuracy AdBE I T
Ad L W

i 100 Fast Lo
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Chapter 4 Explanation of function

i ; : Ralation coda
2nd Stage Acceleration and Deceleration Function /oo coo dorcre e tma 1 )

By setting this function, it is possible o change the rate of
accelaration and deceleration.

fe methods 1o change the rate of acoeleralion and deceleraton,
you can select the method of changing by multifunctional input
terminal and the method of automatic changing by optionsl
frequency.

In case of changing by muitifunctional input ferminal, assign

09 (A2} te an Intelligent inpui terminal

FOOYF203FI0T: decalemtion lime 1
AQSZIAZIRIAZEE: nooalorabion time 2
AQOXAIIRIATED: decalaration [sna 2
A094./8294 2nd- siage acoekaralion
and deceleralion saleclEn
A095A395: Bnd-slage accalaralion
frequency
A0BE/AZI6: 20 - siae deceleration

frequency
\QQL[::M:multﬂun:hnml ingiui Iurn'uy

| Set item Function code | Data Contenis

Acceleration | A09Z/A202/ | o
 time 2 A352 | 0.01-3600. 1 Unit : second (Examplel 2}

Deceleratio ADDZ/AZDE | :

At 2 ASEY . 0.01-3600. | Unil : mcnrld [E.:.-:.nmplm 2}

Two-stage 00 Chamging by multitunctional Input terminal 08 (AD2)
accelaration (Examphet)}

:nd larati e ot Changing by two-stage accelaration and deceleration

RE frequency [ADSS/AZ05, ADDE/A29E) (Exampiez)

selection

Two-stage . , :

: Unit: Hz It is valid when 2nd-stage scceleration and
Spckefion | G 0.00-400.0 | . cleration selection (ADS4/A204) is 01. (Example2)
frequancy
Two-slage Unitz Hz 1 le valid when two-stage acceleration and
deceleration | ADBGIAZOE | 0.00-8000 | o oioation selection (ADB4/AZ84) is 01. (Example2)
frequency

([Examplel} in o set ADD4/AZ54 to 00 case (Examplad} In to set AGD4/AZGE fo 01 case
FR FA
| ]
A o AL e b
oo e rad Dibdnrrnwe
A
\acaiazae

Dasssluraliont Accalaraiont Decokerationt

Chripul Baussny 1

Ciulpust freguency

H:-:Ffl'?:ﬂ.'r I mr.v.m.um ronzrang i
[ T "H P=

=1
AbsADaAzar  FOORFIENFIAN AL A FoeFIng
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Chapterd Explanation of function

Acceleration and deceleration pattern

(1) Sedection of pattern

Fattern of acceleration and decalaraton speead is possible to set up

corresponding to each system
Select the pattern of acceleration and deceleration with A097 and

Aalation code

8097 Acceleratian pattermn selection
A0898: Decelaralion pattern salackon
£1317; Acoeleraban curve constant
#4132 Decelaralbon curye constant

A0GE.
Sat |
0o o 02 03
valua |
Curve Line _Slgmasd | _U-shaps Reverse Li-shaps
Dayed bipass iy D ed bwmpemes Dwipndl Feepsirey Cutaai bagusaoy
i i
.|--------- PRSP L F TYEP ey TET P ETY e E - e
! 1 A A
ADST i L A P
[ | - { o [
i Acoel-e I e ."j I -"'; :
i o s : |
rahon] 2= —= =
T 1E ] P
Cwlow baqesary Crisid hEdasscy Cluljid Winjasmig
d A
o
Ajrag
(Dicei-nr %
=5
aliang 4 > =
i Tamw Tidsk T i
Apcelerale and Collapsing the sargs Cutling the lensiaon control, ralked book such as |
P, | decelerate in line guch as the going up the volume collector machine it uses it for |
P until outpart and down maching, prevention.

frequency set value.

conveyor it uses it for
prevention.

It is possible to set the pattern of both acceleration, decelasation.

(2} The curea constant (the swelling degres)
It makes the rough sketch reference and please decide the swelling degeree,

[T
L1 1]

Ll ]
i,
BT

i¥

a

! —?1-'_-.;-..-;.-;-.:::;-..---

P T -

Ehijad Fiinuminiy (HEI
r.-|..h'n..|""'
(RIS ]

Cuipwd hmgeeeey iHE)
Gae .
Hequsncp
[t

e -

B e e e o e e
=T
=1
L F

F
H H
i i
' '
i } H
: -
H o 1 1
H ! | H
| (R
! H LHE ]
1 P i b1 13
i 1 i 1
1 IR L] |
—— =
in an 2] E.3 Tirma L | 2] m 'T' Faen
AroEpEuEe tree o LRI P TS SLpER IR TRE
rEir ey B 15 W L o SEl el PElLETC
value [1ET%] R L] aal ankia 7 DR

Thara is the rangs which the midway adjustable-speed time becomes fast in the 5 character pattern,
Whan An multifunttonal nput farminal is allocated to LAD cenced (LAC) and the terminal s OM  ouwtput
frequency is immediately controlled by Setup frequency.
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Chapter 4 Explanation of function

Instantaneous power failure / under-voltage

Instantaneaus slop and sian

(1] “ou can select whather the inverter irips or retries [restar)

when an instantanesus power fallurefunder-voltage ooours,
ratry  function s selected with bO01,
instantansous slop/under-voltage irip occurs restarl is tred

When

16 times and a trip will occur atter 17 times.

And whan ritry function e selected. and an ovar-gurrant ar an
over-vollage occurs, restart is tried 3 times and a trip will
occur on the forth fime. When an instantaneous power
failure/under-voltage occurs, you can salect executicn of tHp

Ralation "-\I
[FRatry salacton
JAllorwable undar-vollage powar fadiurs time
iRatry deday tma
dnElamanacis powar Tallure under-yuiage

baom
ban2
nang
b4
gt Lan trip during siog
bO0S instaraneaus power failure undervoiags
rotry bime sedection

B0y
02

Il.\E‘_I:.'I.EE (Bl reday culput

Hrequency satling to match
-G022 - multhmctional output terminal

7

with b004. To select a retry function with b001, 52t the following retry mode correspondent 1o each aystem:

“Sat itlem Functlon code Data_ Description
oo Trip. =
: 01 Restart fram OHz on retry.

Retry selection b0 ng F-matching start on retry. (axamphet)
(roted) = F-matching start and step deceleraling on reiry.

After slop, start frip. (notel) —

| Unite : second
Allowable under- 6310 if the instantaneous power failure time is shorter than the sel
Vollage power boDz2 21 time, a restarl will occur. (examplel) i the instantaneouws
failure lime stop time ks longer than set fime, trip. (example2)
: Unite:second
| Ratry wait lime B003 0.2-100. Delay before motor restart time.
0o Invalid

Trip 50t caused and alarm isn 1 oulput.
Instantaneous power Ctid L
failure/under-voliage bo04 01 Trip ie cause and alarm is output,
kel i g invalid
slop(noted) oz Trip lsn’t caused and alarm Ent output during stop and

deceleration by stop commancd,
Instantaneous powes oo Restart to 16 times on instanlanecus stop under-volage,
failwra/Under-vollage bOos o1 Aestart freely on instantaneous stop under-voltage.
redry tims salaction

B . 0.00-400 Linits:Hz ) )

Frequency safting boaT J When the freguency of the motor during free-run is less than
to match 0 this aet frequency, restart with 0Hz (e caused. (exampled,4)

[Mote 1) When trip of the over voltage or over current etc. occurs in the deceleration midway an insfantaneous
power failure error (E16) s displayed and operates free-run. In this case make the decelaration fime

of long

[Maote 2) When using contrel power supply ferminal £i-11 and connecting DG volage (P-M) to r1-11, an
under-voltage may be detected at power off and give trip signal. It this may cause any problem to yaur
system, sel dala in 00 or 02 :

Frequency matching start: The inverter reads the motor APM and direction and restarts the inverter o match
these readings. Aetry function (b001: 02): The timing chart in case of selection is following,

t0 instardanecus slop power failure .
t1 Allowable under-woltage powes failure tme{bD02}
£ :Fatry walt time{bD03)

taxamphel)

Frowar Suppiy

Insaarisn
outpud —

Aeyglving tema of

7

maor

After wait for {2 seconds accordifg 1o 10 < 11, r::tarl
4= 3!

Lo L2

et o

(example2)
Powes supply
Irwerier autpul H
TEE-Tun

-;-"’J'
Revating tima of A
et Lo

'E1 1 2

Trip according to 10 = 1



Chapter 4 Explanation of function

(exampled) Malor frequency (revolution lime) <bDO7

{exampled) Moftor freqguency({revolution time) =b007

Paur Bufipily

I tan
oistpdn

Woinr freguanoy
[rowokaiion imaj

=Fun

Bt

Froganoy maicheng siark

Froswer supply

|rrwsriar
ot

katan brgumney
| o sy |

(2) Instantanesous power failure during stop alarm outpu during under-voltage
Select yes/no of alarm output when Instantansous power falluse or under-vollage oocurs with bood,

Alarm outpuis while confrol power of inverter remains.
Alarm outpul &t an instantaneous power lailure and under-vallage during standstil

Standard (example 5-7].

Alarm signal perlormance when connecting DC vollage (P-N) to r1-11 terminal. jexample 8-10)

vy 54 b O rama papen el Lo )
e A .":,. 1 ] B T oy | |
G A : g comad ST | |
e add e i k) 1 |
oo Mo I
. —1 = 1
Ls o - o
i pisrgs N pa O e Ewd L e LT
- [ e
P By | PR o | B |
[Tt e f: S W :': 1 |
e L ) A L
-] =
Mo T ] —
i — -
F oy I s -~ E—
g 1] WM B3 e L T awecre am
Y .:..-._I—I_ e L :_—I_
g e ::‘: B a w3 :""— |
e il ol = |
- i
o e
- e e 1

I 0 0 L L L] L ]
ek ka3 ;".' 1 I e e ;".' o | [~
[ ST T = Ay |
i canpun menr mpg ey
—
Ll -+ - S |
o o
F o L. P ot ] L
ey 0 e 01 awwie ki ——
o N | o L
ima e :;r =1
T Cai T —
[ e — o
Bl — ol -
o =
o 1 T R
e 1T il 0 e e -y ww
ey e L T pemmpek ST [
g el :r L wem e |: e ———
i o e = —,
- .
M T — A v
= =~
P o1 Lo L~ Ny W

(31t is possible to use an outpul by assigning the signal (IP; 08) during instantaneous stop, by satting (UV: 09)
during under-voltage to an muttifunctional cutput terminal 11-150C021-C025) ar alarm relay outpul terminal

(CO26).

{Mote 3):% displays as follows during implementing frequency matching

0

o

00
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Chapter 4 Explanation of function

Open phase protection function selection

Thiz s the functicn to wam when the inverier inpul supply opens.

o — H I 1.“:
Function code Data Dreacription e '|
b} Inwalid bODE:Open phasa sedaction |
Don't trip when the inpul susply opens J
boo&
o Walid
Trip whin the input Supply opens..

When an open phase occurs, there ks a danger that the inverter could produce oneg of the following states;
{1} Ripple current of main capacitor increases, life of main capacitor shortens remarkabdy

{2} In case of load, there ks danger that the capacitons of thyristons inside the inverter could be damaged
{3) There iz a risk that the in-rush resistor to limit the cwrrent inside the inverter may burn out

Set the Invarter according 1o motor rated current to protect b 2/h21 231 2 ebectric thermal level
the molor from overloading, overhesting and damage. hO13h21 3M313: eleciric thermal
A warning signal is outpulted before tripping on elaclronic charscterstic selection
thermal Protection. b0 501 7/0018 ree ebectric themal
(1) Electronic thermal level frequency 1/2/3
Funclion code ! Salling range Description b Bb01 Am020-free th | current 17213
b212/b212 | Rated Current x 0.2 to :
Linits:& Co21 -Co25:Multiunciional culpul t8rminal
b3z . | _Rated Current x 1.2 tpu!
Co26: Alarm relay output tarminal

2} Electronic thermal characteristic e ",
Frequency characteristic is added up io set value of b012.

Elestranic thermal
Function code | Deta E;;E:Taﬁa;cma When output frequency of peneral motor
= = Reduced torque decreases, cooling functon of asl-cocled fan will
x characiersiic fall.
BO13/B213 &
B313 M Constani t?r-:!lla Aeduced lorgue characlenslic |8 calculated
| z characleristic according to heat of a SUMITOMO general motor,
(i 4 Free setting

(@) Reduced torgue charcteristic
To sdd to the time limit characteristic set with the reduced time rate B012/6212/'0312 by each freguency.

Padussd: Hme rli jeamplaibil 3 = B{A), whan oulpal Ireguency = 20k

Trig tbm (5}
x1.0
0.8
A

[:7¥]

Irramriar outpan o

Moo curnesT ()

Freguency [He)
v. & & - fRmNo ko iraserma rabesd Cueni

427 553 TA.
R AIRE e ey

o

(b} Constant iorgue characteristic
Sal this in to use constan] torque Moler cage. [Exampla]b0i2 = 48[A), when oulput freguency=2 SHz.

Raducod roled rabic Trip tima (&)

iFrelriar nubpan F | - Wioior curent &
= Fiesquasniy Hz| o 4780 B0 HLE Rk fof ineseier ralea cumenti

VG 1380 % 180

o 2B B -]
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Chapter 4 Explanation of function

(3} Free/thermal characteristic
it iz possible to set the elecironic ihermal characteristic freely according 1o the boad in order to protect the
rnotar and the Inverer,
Sefling range iz shown as follows:

| Sat dem Function code | Set range Dwscriplion

|Free electronic thermal fraquenay 1/2/3 bO1SBO1T/AB018 | Ote 400  |Unils : Hz ]
' b 60180020 0.0 Don't operain

Frea alecironic thermal current 1253 0.1 to 999.9 |Units : A&

Fesduced lima ratio Caapul curmant walue [&)

|
|
o ITTERC BT S0l 1
& 5 4o Frogusney (Hek

i

: i

o b0ME BT bO1R  AODAGRI0S\AI0L
Mak. frequency Mz}

|Examph] 001 2=444&], ouipis trequency=bd17

Frp ime |5}
{=h=b01Bx 18%
{y)zb01 Bt 20%
] {E):b01 Bx1505%
(K]
Mohor currerd (A}
(u] = irpbin foe nwwrier rabeg oy mant

[4} Thermal warning
A warning signal is oulpulied belare overheal protection by the electronic thesmal profection occurs
Warning kevel is sed with C0E1
Assign 13(THM] to an muttifuncional output terminal (C021-C026) or the alarm relay cutput (CO61).

Function code _._l Data Crescription
| a, Don't oparale,
1
i | 1.-100, Lmils © 5%




Chapter 4 Explanation of function

Stall prevention/Current detection

{1} Stall prewention

The Invarter monitors the motor currend on acceleration and constan
spasd, Whan the inverter réaches the stall prevention level, the Inverter
will reduce the owtput freguency auviomatically o restrict the
aved-load This function prevents an overcurrent trip by inertia during

accaberation or radical changes in load al constant speed. Two kinds of
gtall prevention function are set with b021, bo22, bO23 and 024, BO2S5,
bi}28.Te change BO21, bO22, BO23 and bO24, bO25, bO2E.assign
3g(0LA} to an multifunctional inpul terminal, The current value this
function operates al is et in stall prevention kevel. The stall prevention
constant ig the time to decelerate to OHz from max freguancy,

b021, bo22, 6023 and BO24, bO25, BO2E is changed with GLA.

A5 this function operates, the accelerstion time is longar than sefting

N

B2 :Stall preverdion selection

— Relation code

bi22: Saall prevention beve|
DO23: Saall presvention consignt
bO24: Stall prevention 2 seledlion
bBO25; Sall prevention keval?
bO26: Siall prevention conslantz
Co01 -COnB:Multifunctional input
021 -COZE: Multifunctonad output
Co2a-Alarm relay oulpul selling
Co40:Casrani detacticn signal
pubpul mode
Co41: Current detection lewal

S111: Currenl detestan leval2

timaif the stall prevention constant iz set too short, In spite of s
accelerating, an over-voltage trip is caused with regenerative enegy from the motor on automatic deceleration
by this function \When this function operates in the midst of accelerating, the freguency will not reach the goal
frequency, the Inverter will adjust in the following way.
Makia accelaration time longer.
Ralse torgue boost,
Raise stall pravenbion level, ‘
Sl lem Function code Ciata Description
oD invalid
i 01 Accelerationfvalid on constant spesd.
Stall preventio bO21/b024 NS SRee
Salection, 02 Walid on constant speed,
03 Acceleration/valid on constant speed. (Mote 1}
Stall prevention BO22/B025 RAated current x 0.5 1o |Units (A
Laval, Fated current » 2.0 |Current value stall prevention operates.
Units :second
iNl] preneniion bO23b0RE 0.1 ta 30.0 Deceleration time when stall prevention
~onstant, Crparaies.

(Mode 1) {Increase speed mode at the time of regenerating)

Stadl pravention lovel
bO22 b5

Qwlpu Traquency y

e e e e R L 2 N

Cecalaralion sal wilh
ainll preveetion oorshan

Maximum Irequaiicy
ADDANR20 B304

irverter culpar] Irsguancy

Gaoal Irequenoy
FoOoi

B2 Ah0EE
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(24 Current detection

¥hen the load is high, it is possible 1o adjust the load again by cutputting an Current detection.

It is used 1o prevent demage to the machine from too much load, [.e. beggage on & conveyor, the Inverer
overload profection will operate,

Azsign 03(0L) or 26(0L2) to an muktifunclicnal ouwtpal terminal UPF — X3 or the alarm relay outpat terminal,
{Two kinds of Current detection eignals are possible output. )

Sed item Function Data Dasoriptian
code R
Current detection 1] On acceleration/decelaration, constant speed, this s valid
:EZ:I ;!Ell-:.:.f:;?ﬂ_. o o1 On constant speed only, this & valid.
; 0.0 Don't oparata.
Currant detaction coa Unit=: A
Level 0.1 o Ag loed reaches Current detection leval,
Rated current x 2|01 signal is oulput.
0.0 Don'l operate.
Current delection o Unit=: &
Level? 0.1 to As load reaches Currend detection level,
Rated current & 2012 5ignal L] EI._HFH_JL

Bl provengon kreed
boE2 025

L] dedechon lewel
Loyt 11

CiEpi cunend

aLmoLa
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Chapter 4 Explanation of function

Start frequency Relation code
This frequency is the value the operator must sel before the Inverter will give an bOBZ-Sinrt frequendy
oUTpL.

Maknly used when an operator adjusts the start torque.
By setting the start frequency higher, direct starting is caused and the starting current increases, Therefore an
overload is within the restriction range and the inverter has a tendency to frip on over-current protection,

| Function code | Sel range Description
| BBz 0.10 to 5.58 Linits:Hz
FR
Cutpul Ireguanty e
=]

Cudpul valtage

baG
Reduced voltage start selection
This function i= to raiss the voltage slowly on maotor starting. Retxlion code

The lower this valua the more lorgue is available on staring.. bO36; Aeducad voltage
However, by making this value lower, the inverier has a lendency of fripping on glar selection
ower-current protection, bacawss of almaost direct starting. bOB2:Siad frequenay

Function cocde Time to take for reducad
voltage staring

00 Mo reduced voltage starl
o1 Sharl {abowd Grms)

bO3G $

0 Long (abowt 36ma)

FA

Starting Ireguenday | /

DOED s

Oulpul Tresquancy

Output voliape
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DBTR (Dynamic breaking) function

Relation code
bOod: DETH vee raio

ba85: DETA action salectan
b08E: DETAH on level

This function only operates with the HF-430 - 11kW and lower, as they
have the bulli-in DETH

This function |s to consume regenarative energy from the motor as heat by
tha use of an extarmal reslstor.

Fegenaration occurs when the molor s decelerated to quickly and the maotor turns into a generator and
vidtage flows back inlo the Inverier.

To usa the DETA function, set following condition

Friflbin o
Saf ibem Diata Dascription
code

0.0 DBTHE don’t operala

The usage ratio of DBTH is sei by 0.1% unit.

Whan inverier exceeds the usage ratio, trip,
1

DETR fe— ;| — = )l
| bO90 -
warr R 0.1-100.0 DETR Sctien” ] 108 | on on |
Hatio | !
100 seoond
i 11 +12203)
u tlo (%) =—————— X100
sage ratlo (%) 100 second
[ DBETH don't operate.
Selectio : AeMEE
‘ bOOS - Dwring run: valid (DBTH operates.)
BEDTFI Curing stop: invalid (DETH doesn' aperate. )
| 02 Cwring run, $iop, valid (DBTH operates.]
DETH {Hot=) Units: ¥ In case of 200V class inverler, setting is valid.
ON bogs  [—ooedel
Lewvel R Units: V In case of 400V class invertar, setting is valid.
B50-760

(Mote) DBTR ON level is qh'a voltage setiing of the DS (direct current) voltage af the imserter.

Cooling fan operating selection
You can sebect whether the fan operates confinuously or operates only when the

invertar is in the running operation. Relation code
bla2:Cooling tan
Funclion code | Data Description aperation selection
Li]h] Always run
Cinky during rum
biaz e Howewer, invertar operates for five minufes
after powar O, and for five minutes after
L invarier operalon sliops.

442



Chapter 4 Explanation of function

it is possible to operaie luncilons by assigning thoss funelions to the COo0 -Codmaultilunctianal |

Multifunctional input terminal setting Ralatian cade
riput tarminal

multiiunctional inpul lerminals AST-AR (C001-CO0&).
Tha multifuncticnal inpul terminals BST-RA can be sslacied indvidually whather the contact inpul spacificaticn is either a
MWD or & MC condcs

Two of moa multifunctional input terminals can't be assigned 1o be the same function,

If an muBtifunctianal inpul is assigned a funciion which is already assigned ta ancifer ferminal it will automatically be
restared back io the satling before.

P

PO | e Crascription Refarenca Mam Page
|G
o RA:Ravarsa command Cpearation run 4-17
2 DFL:Mult-spasd 1 (binary oparation
03 |OFM-Multi-speed 2 (binary oparatan) -
o4 DFH-Multi-speed 3 (binary aperation) Mifll-spead aporation funGlian 4oqd
05 |DFHH-Multi-speed 4 (binary operation) '
Of  [OG-Jaging Jogging eparation A4
07 |DE:Externsl DT braking DC braking{axtarnal OC braking) 4-28
0 |BMD:Set of Motar Data __ Bemode Sat of Metor Data 4-47
| 08 hnz;twa-@n Adjusiable-spaed Znd-stage adjuistabla-spesd funclion 4-33
11 |M_ES:FruE—run slop Fres-run stog | 4-49
12 |E$:E1-:E.r_|.'|.gjlnp Extemal brip 4-52
13 |USF:LUnattended starl protectian Unaliended gtart prodecton function 4-51
14 Ca-Commarcinl change Commarcial changa :
15 |SFT:Saftware lock fconirod tarminal) Software lock 448 |
18 |AUT-analog irgut voltagejcurrent soloct Anglog axemal npid 4-2F
17 |CMD:Set af Molor Data C=mpde Sl of Motor Data 4-47
|18 |RST:Reset inverter Aaesat invorier 4-50
20 ETA:3 wire slart
— P4 | STF:3 wire stop 3 wire input function 452
coon |22 [FIF:3 wire direction_ |
FAD:PID salection [walidinvald) PI0 Buncdion 430

23

24 |PIDC-PID inlegrating ressd

26 il.'_:A.EI' Condrol gain switching Canirol gain switching -
27 UP:Asmote contral P fundtion

2B |DWN:Remote control DOWM fundtion UP/DOWN function 4-51
|20 |UDC:Remate condrol data cear |
31 |OPE; Force operalhan ope Force aperalion function 4-48
3.8 |SF1-7:Multl-spead 1-7 [bil runj Muli-speed speration function 4-45
3 |OLR:Cverdoad resiticlion change Overload resbriclion 4-35
40 |TL: Targues iesiiiclion prasanos
_a TRO1; Torque lmi swilching 1 Torqua limit function 4.71
42  |TROZ: Torgue Bmi switching 2
43 |PRI-PIPI swilching BYP1 switching lunetion -
44 |BOK: Brake confirmalion Brake coniral function 462
45 ORT: Oriendaiicon Ciptlon function [nioha)
46  |LAC: LAD cancsl| LA cancel function -
47 |PCLA: Position fiamhm clear Oiption unction inote)
4F |STAT: Pulsa frain input penmession
no_ |WO:No assign - £

(mate] Reter bo the option instruction manual.
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Chapter 4 Explanation of function

Input terminal a/b (NO/NC) selection

It is possibie 1o 54t @ contac! mpud ar b contact input 1a
mailtifurctional ingul terminalsRET-AR and FR teeminals ndividually

Relation coda

Co11-CotBomulliluncione inpat ab (MOMG)

- seaction
Function
Sat [lem i Data Lescription co18 Input FA &/b (NO/NG) sekaction
multdunciional ingut co11-Cone [ A contact{MO) 2 contact: "ON" with C _*OFF" with Open
afn{MNONC isaleckon o1 B conlactiNC) i g e il
] tac: "™ wil m, " Cloae
input FA C019 00 | A contactiNg) - i 1 "
a{NOYNE)salectan 0i | B eontaciNG) 3 ' !
Multi-speed operation function Btation code
It i passdle 1o a8l mullipls oper-aton spasds and swilsh batwean s AQTE: Mufti-speed selaction
speeds with the terminals. AD20/AR20/AI20: multi-stage speed zera
) A021-A035: Mulli-speed 1-18
Multi-spoed operaion can be selocted by binary operation|max. 16 G001 -Co08: Multifuncticnal inpaut terminal
speads) with 4 tarminals or by b9 operation [max. 8 spasds] with 7
larminala.
Sat ibam Functn coda Sal valus Dascription
o0 Change to binary operation 16
Multi-speed salection A0S spead,
{13} Change o bit aperalian 8 speed
Multi-spaad ADROrAZHHAIZD 0.04), stari fraquency-max Uindis-Hz
016 [ ak]:] frequency

[1} Binary cparatian

It iz possinka 10 280 mulli-speed O 10 15 by selacting 02 e 03 (DFL to DFHH} on the muliflunctional inpul lerminals.
Sel freguency seiting for speed 1 to 18 with A021.AD3S,
Sat O speed wilh AD20/A2I0AIZ0 of FODT when frequensy commeand & operalor.

Qr when frequancy command s contral ferminal [Tarminal), sat with VAF, IRF,wAF2 termingl,

B apaad

Fraguancy commar fnom

cxpaiales of analog exsarnal
inpal i nal

Mulii-gpesd | LOFHH DFH OFM DFL
Dspeed | OFF | OFF OFF | OFF
1 speed OFF OFF OFF [=];]
2 spead GFF COFF (B oFF
4 apesd QOFF OFF oM (]}
4 spead OFF ON OFF | OFF
Sspead | OFF | ON | OFF | ON
Gapeed | OFF oM OM_| OFF _
7 spand QFF DN oN oM J_L!_L
Bspeed | ON | OFF | OFF | OFF | prw | | —
0 speed oM OFF OFF | OM !
10speed | ON OFF ON | OFF | pr VI \TE 1
11 spasd O OFF (8], ] OM |
12speed | OM oM oeF | oFf | PFREL —
13spesd | ON oN OFF | ON | ., | -
14 speed | ON oM ON | OFF
1Sapeed | ON oN | oM | ow
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{2} Bl oparation
M &= pessible 1o sl mulli-spead O o T by asaigneng 32 to 38 (SF1-5F7T) 10 1he mullifunctional input berminals
St frequency SF1-5FT to A021.A027

H"T:’JE SF7 5FE 5F5 SF4 EF3 5F2 8F1
" 0 speed oFf | oFF OEF OFF OFF QFF OFF

1 speod . = - - ¥ = | ON .i

2 speed - ' = - - - Lol oFF |

3 spesd S [ : oN oFF | oeF
|4 apesd - - - on LEF GFF QFE
|5 speed 1l - ON OFF OFF OFF OFF

6 speed : ON OFF _OFF_| OFF OFF__| OFF

T speed oM QFF OFF QIFF OFE CIFF OFF

Wnan aach tarminal lurns O simultaneously, the lower numbear has priority,
In arder Tar fhe inverter 1o opevate both the frequency and the AUN cparation (FR, AR} musi be appléed,

Fraguancy cammand from
opedatnr or analog sxiarnal
inpuil baeminal
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‘J.' ration FAslalion cotae

This funciion can be used 1o rolate the motar in amall sieps o allow

ADZA - Joggang frequedncy
ADZE : Jogging selaciion
C001-Ca08 - mulidunctional ingul 18mmnal

Trie-1Liming,
Sat an muftifunciional input terminal to 06[J0G).

(1} Jogging frequisnsy

JC

FR I_l

Dulp lrag -

AD3E 'T """-.

The jogging eperation doss not use accalaraton, therefore it would be advisable fo sed the jogging regeency o lim the
staring current boa mindmum o ripping may ceeur. Adjust AD38 10 the jogging reguancy réquined

Function code Crala DaacEiption |

AO3R 0.0, star] Trsguensy-8.05 Linita:HE

{2} Jogging operation aefaciion

Function code Jogging opseratan dueng run
Data Description Valid | Invalid
Frea- i to
L LRI D" 12497 ’_ R - Inwnlsd [example)
01 Decelaraling 8o on joqoing siap. note 1)
AL [ukd Direct nrakinE on ]l:lg_Eing stap. 1

Mot 2 Frisa- | |

Lt - Fe L BT B.l:ll.'-i._ Valid [axampled)
04 Diecelaraling slop on oggeng siop. {note 1}
03 | Direct braking on jeqging stap.

(Hofe 1) When using the jogging function, turn FR terminal or AR terminal ON after the JOG terminal is lumed ON.
{1 s tha sama whan the sparaiion command poind & from the cparaior

{Examglal] (Exampled)

i\ alr] | | JOG | I

FA FR ;
i : : | - Frese-run
Fraguancy eommind Froquancy command -://_‘\T_-E!- e
Whean selting of ADIE 0001 or 02 and FA signal Wyhen sefing of AD33 is 03,04 or 05 and FR
is furmed ON beforehand, the inverter doesn't mrminal is wrned O befarehand, the inverler
operate jogging. operates jogging. Bul jogging terminal is turnad

OM beforahand, he irverler sutput (8 cul off

(Mt 25 In the caze (hal the seiting of AO3S is 02 or 08, data sefing of DB is necessary
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B / C-mode function (BMD, CMD)

This comrol function I8 used when the Inwvarer |5 connected to fwo differemd bypes of molors. By assigning

O8(BMD) T{CMO)] 1o an multifunctional mput termingl and luming BMDICMD 1erminal ONODFF you can switch beiwaan
fheea different Inverier sel-ups.

Sedect Bic-mode tunclion while the nverters ig in the STOP condithaon

The functizns whach can change with BWD terminal

FOOZF202/F302: acceleraticn lime

FOORF203/F303:dacslaraticn fima u
| =,
Mooz

AR A0 AN base raguanty W 0
ADD4/AZ0A/AI04 max. requency W i
AZNAZZDAIZ0 mUll-spasd O saling PR, ﬁ O
AD41{A241 Jorgue boos) seleslion

ADZPAZAH AI4Z manunl torgue boast
ADAAAZAT A4 3 maNUR] torgus Boast poink
ADd4{A244/ 8344  contral aysiem

BM ﬂ\n—l
L=
ADE1 | AZET -freguancy upper limiber
ADEAZED [raguancy lwar limder
ADED AR A nocelEralion lime 2
AN ASBIAIBS deceleration tima
AN AZBY two-stage adjustable speed selection
ADESA208 twa-stage acce|aralion reguancy
ADGEAZBE Iwo-stage deselerahan frequency
B012/b21 2631 2ialaciranic Thermal lkawval
BO013/b213b31 Jieleciranic thermal charactaristic selaction
HIDEH20@2-motor constan! selaction
HIO3H203-moior capacity seleclion
HO04H20d-modor pHe selaciion
HI0SH205 - Spesd answer
HO0EMH208/HI0GE slabdized consian
HI20/H230- Medor A1
HI21/H221-Molor A2
22222 Meior L
HO2AMH2EI:Motar |,

HI24H224:Molar J

HIAOH23): Modar A1 (Asto-lunmng)
HEA H201 Motor A2 {Auo-luning)
HIG2HZ32: Molor L [Auto-lunang)
HE3A 2N Motar b [Auo-tunmgy
HOA4H234 Motar J {Auto-funing]
HOS0HZS0;P| proportion gain
HES1/H251 P imegration gain
HO52/H252:F propartion gain
HOENHZE0: Zera SLY limitter

Desplay during satiing ksn't differentited betwasn the narmal-made function or the B/C-mode fundion. So conirm & in the
state of ONOFF of lesmnal. Evan if sach-mode(nommalB/C-mada) is changed during run, it will not be adtve until the
nvarter is glopped. Whan both of the BMD and CMD termnals are tumed on it becomas the B-made function.
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Software lock mode selection(SFT) Reltion aode
This function is used fo prevent changing dala by mistake. When you BO31  Socftware lock mede selaciion
wianl 1o ugs an multilunciional input fTerminal, assign 15{5FT). Balow is CO01 -CO0E:mubifimctional input termmal
fheit softears lack code salectsan,
- ;"I.II'II:_H_[;'I coda Data_| SET tarminal | Diescriptan

oo OMMOFF Write diable axcapl Tor b3 wrike anable

- ANICFE Write disable excepd for b0AT,FO0T A020 A220,A320

ADRT1-A035 AO3B ( wrile enabis
oz = | Write dable excapt for b0

b1 f—t—
54 Writa disable except for b031,FODT AO20 AZ20,A320
| | ADZ1-ADG5 AD3E
10 Wirile disable axcepl for change mode during running [code 1=

| relerence)

Redation coda

Force operation function(OPE)
A001: Frequenay seiling selection

ADQ2; Oparation command salechon
CO01-CO0B: multfunctional inpul 1erminal

This funsiion is used fo operate from the aperstor forgibly by on/ofl of an

muftifunclional ferminal when frequancy and operation command s

salgciad oihes than he opesator

Bacaoming ihe oparaticn from ihe regueency and aparalion commanad ihal was salestad by AR and ADDZ il thea skgnal is oft,
and besomng e frequancy and operation command rvam an aperalor forcibly If 1he sigral e on when he compuzion
operation funclion is selected by an muitifunciional input salectan.

When changed the operatian command while driving, operation command is canceled end become stoppage at el

Dperation command from sach command input the oparation command onece again as the stoppage ad first for driving onoe

again.

Setling #em Funetion eand Selling walue | Confenis
Frequency setling selection ADDT ai | Terminal
a2 Oiparaton
a3 AS485
04 Capkion 1
05 Option 2
Operalion command selection A2 o1 Terminal
o Crparatos
o3 RE5485
| 04 Optian 1
L] Dptan 2
muitifunchional input salaction SO0 -SO06 3 OPE : Compulsicn sparaiion
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Free-run stop (MBS)

By operating the free-run atop [MBS) function, the inverier cutput is out off,

Aeslation coda

The moior will ires whaal undar A5 own momanium.

This hinciion is used when the molar @ e be atopped by tha uss of a Fres-nun siop asiection

: Retry wait time
: frequency satling to match

teaks, lika an alectromagnetic brake.

If you siop the matar with & maching braka while ihe inverer is stil
! Btop mode salection

s maultiluncizanal irpul berming

Dutputiing to the mater an over-curfsnl 11p may occur, Assign 11{MES) 1o

g multifunctional ingut 1arminal, This frea-run stop function will operate

whar tha MBS terminal i= O8N

Il yau tisfn MBS tenminal OFF tha esrdar will restar atter the reiry wait Lime ©003 passes. Howavar when ihe operallan
command salecton 4002 & set bo comrol lermingl {01), the inverter reslans during fraa-running

This function will only aperate when the FR terminal s O
On resdart It 18 possibla o selact OHz start or matching frequency slarl as culpul mathods with tha fra@-run stop salaction
bOBB. (Exampha 1, 2}
When you sl the lreguancy setting o match (B0O0DT) and tha frequenoy detecied s under this setling when the free-run slap
s raleased, the inverber = restarted Troim OHE
Tha setting af his function = valid for selectian bO81 on stopping.

Functan '
i Data Diegcriplion
St dem L - pi
| i OHz Btan (exampia 1]
Fraa- lachion bOfa
Eam L 1 Matching frequency stan (sxample 2)
0.3-10d Units: second
Aetry wail tima BoOa Time until restart after MBS terminal is OFF
[Thie is al&n ssed for Inslantanaous reslan |
Unites:Hz {inslamaneous slop, rafarence o Rem
of insutficiency)
Fraguancy setting fo match BOav LLEE Y] D |G SR P S——
[Ae=fer fo itermn of mstantaneous stap and restarl |
(Example1) OHE atart {Example?) Matehing star
PR FR

M5 MES _l

Fres-tun OFr sianf : f"_’fr--ruu

Thia ramiter of b i Thia numbar al i

meoaor reynlution bme miglod Fevedilion Limo
a (]

Ara RNy
Starl Oz regardless of tha motor spead, Afer MBS terminal |5 switched OFF, the Inverier reads
Con OHz star, the reiry wail lime = disregarded the frequenay of the modor and when il reaches the value
When OHz start 5 used and the motor speed is atill n D007 he Inverier will begin 1o AUM again,
high ihere is ihe possibddy of avar-current trips. On frequency matching start if an over-current trip acouens,

try extending e ratry Lime,
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Relation code

Reset (RST)

This flunction rasets the inverter when & protective Trip has occurred HRKES By sy Bove

The methad of reset is to ethver push the STOP/RESET kay on the i FIRQUENIY SO mmen
digital operator or o switch the AST 1erminal O A L

Tao resal tha invartar with the condrol terminal, assign 18{AST) to &n c1oa = Pt fraqueney malehing
multdunclional ingul l=rminal i

1- I I} | | |
Reset fraquency metching sslection C103 selects whether the N L08 : Inbeligwnl L imni.

inverier restarts at OHz ar the inverter matchas the oupul requency after ihe resael cparation |5 comalete
Ragat aalecton G102 salacts whan tha alarm ssgnal is cancelbed and whether /s valid or invalid in normal operation
Tha RST terminal is vald only when ihe coniact ig aal 10 W3,

Sl jbmm Funetion code iData Description

Urits: gacands

|Aalerance to Hems of Instantanzous powar fadlsre ar
undar-voftags)

Attar rasat, time unfil resdmr is tried.
| Units:Hz

Ratry walbing flime | (LK 03100

EO07T 0.00-400.0 |{Aofarence 1o itemms of inslamaneaus slopfunder-
valtage]

Cn O signal, trip cancal (sxamplet )

!.'_:l_n ':'.’“.".!'".E"_..!mﬂ is walld (output ouds off)

O OFF aigna]. irip cantel (exgmplaz]

Cn narmed, valid (sutpul culs alf)

0On ON signal, frip cancel {examplel}

O narmad, this = imvalid. (anly irip caneal}

aa Qe siart

a1 _|Frequanay mabohing star.  (examplad)

Fraguency asiting o match

Rasat salsction | c102 a

o2

Hasal frequency matching selechan Ci0d

{Examplat ) [Exampilad)

RET I L

RRT

l]

Blapm = Alarm

(Exampled] Whan 01 (frequency mabching) is salectad with reset frequency matching salection C103,
il is alsa possible to aperale frequency slart on power 0N again. And relry wailing time = dsregarded af the lme
of ihe setting C103:00 {OHz start),

Fowor supnly

Frass-fufi Froguan:y malzhing

Humbear of malor ]
el utiom T
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Relation oode
Unattended start protection (USP)

The USF funciion s designed as a fal safe to prevent sccidantal starfing af

GO0 -C:eDE: mudtifunctional inpul ferminal

thi Inwerter if the AUN signed is 0N when the pawar ig reslored 1o the Invener

Wéhen this funclion worked E13 i displayed, Efher resstting the Inverter of turming the AUM signol DFF can claar the trip
Thig function s able to disanrm when the oparatian command is furned off, (Examplel)

If tha irip Is canceled whils the RUN signal = still ON ihen the irmedern will restart automatically.(ExamplaZ)

Whan the gperaticn command is turmed on afier the power supply mpud, the inverter drives normal. [Exampled)

fzgign 13USF) to an mulifumcional inpul terminal. Unallendead star projection s shown as folows;

(Examplel) (Exampie) {Examplad)
Power supply | Froseer mupmly Powes aupply |
mo 1 FR - ——
use i usp | uspP
RST i | AST | ] RET |
Alsem 4' Aarm | Alwirm

Chilpeit Duipus Duriput E,.-i‘

UP/DOWN selection(UP,.DWN.UDC) DL R0
The Invertar putoul freguancy can be changed with the UF and DWHN c LUPDOWN memary sedection
muttifunctional npul Ieminals. SO0 -C008 mulidunclional inpul tesminal

Assign 27 UF) and ZBDAVR) 1o two of the mullifunclicnal inpuls.
This funchion is walid only whan the fregeency command salection AQOT is =& o 01 oF 02 However, when 01 {contral
terminal] is sed, this can only be used for multi-speed operation.
This function will nat operatle whan the extemnal ansleg frequancy command of he joggng operalson = ueed
Accalaration fime operates socording te FOO2. FOO3/F20E, FI03/FI02.F303 when UP/DWN lermanal is 0N,
Ta changs B/C-mode, assign I BRAD )T TICMD 15 an multifunctianad imput terminal, change sih BMOVCMO (erminal
il is posaible for the Invertar e ratain the frequency selting value from he UP/DWHN lerminals, Paramater C101 switches ha
memory On or OFF, Il is a0 possibés to clear the memary and fetusm 1o the ariginal set frequenay.
Asgign 28(UDC) to an multifunctional input terminal and switch it on to clear the memory.

| Function cofe Data Description
Thia will not memorize the frequency commend adjusbad with LIFJOWN,
oo When power I3 tumad ON again, set valuve ig returned 1o the valus before it was
adjusied with LIFTIWN

This memerizes the frequensy command aojusted wih LP/DWH.
ot Whan power |5 turmed ON again, et valua |5 kepl the velue after # was adjusied with

G1a1 ==

LIPDWM.
COparalion command |-
{FR, AR} !
¥
w — ]
i | | |
e r T ' ~ t invariar doesnt acocelerals and
1 1 ]
| | ]
i | decelerate, il UP, DWN tlerminal
| | -“"-..‘__ _diji‘_,_,-r""'
| i8 turned ON simultanaousty.
Cutput freguency i
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Chapter 4 Explanation of function

External trip (ES) F Relation code

This function can be w=ed 1o force the Invedtes imlo & 1rip siluation which 001 -C008; multifunotonal input terminal
i,

Is Switched by an extarnal input, e, PLC or relay condact.
‘When ihe ES larminal is switehad QN the myvartar rips on an E12 error and the outputis swiched OFF,
Aszign 12(ES) to an mullifunctional mpud 1ermicsal.

Tha irip will nat be canceéad whan tha ierminal is femed OFF
To cancel the g, the resal signal must be applisd or the Inverar switched OFF and ON agan at tha supply

Opsation command
FA; RA

E'S lerminal
es-run

Mumbar of lator .__L ?’2‘:":"' B

e ulinn hme

RAT

Alsm caripul berminal

3 Wire input function(STA.STP F/R} R ooce
This funclion = wed when & momemtary push starifstop control ia SO0 -C008; multifunctional input terminal

required. 5ot tha operatson command seleclion &002 fo contral

tarminal (01]. Assign 20 {STA], 21 (5TF) and 22 (F/A) 1o thras of the mufifunclional input terminals, and the operation
becomes possible as lollows, When fhe terminal is assigned STP terminal, FR terminal and also AR terminal bacoma
inwalid. If all ihres inpuls are not assigned this funclion will not operale.

The FA tarminal and AA tarminal become redundani when the 3 wire control = assigned 1o the multifunclional inpud

termmnals. Cufput from the 3 wire control lerminal is as follows;

—
5TA On OFF

STP oM OFF

FiF

Output frequenay ;
 Reverse| J
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Multifunctional output terminal setting

Ary of the followsng functions can be assigned to the multdunctonal owpt Relation cons

terminals of the alasm relay. Co2 1 -C02S5 ; multifunctional cutput
Both multifuncticnal owlput ferminaks &and the alarm ralay are all relay terminal

aulputs Co2a Alarm relpy output

terminmd sati
Al three aulpul relaye can be salested to be efther NO of NC 8 or bj. i

Data Dascriplion Aelarence ilem Page |

00 DRY: Signal duting Hin ; Signal during run 484

[Hl LIFF1; Caonstant spead arrival signal

02 |UPF2: Over gefting frequency : il et on v ‘51

4% OL: Current deteclion signal Owerload it -4-:3!-

04 O, aulput deviatson fer FID control PID funchan 4-31

451 AL: &larm :IEnaI Prodecisan function i
08 |UPF3: Arivad signial for only seiting frequency Freguency araal algnal 4-54

07 0T Ovar Torque Cver torgua 4-56

il ] P Instaniansous powsr slop signal |Instardanaoius power stap .38

ag U Undes voltage signal junder-waltage

10 TRL: Targua limi Targua lim# function 4-71

11 RNT: Accumulated run me cves Accumulaied run fime oves 4-56

12 [ONT: ON time over _Powes DN lime ouer 456

13 THM: Tharmal cauisan Edeciric thermal tunciion 4-37

18 BAK: Brakes apenin ]

2 [aER Brave e WA SN N bu |

21 £3. faro speed dabec signal Zrro Spead dalact signal 4-55

22 |DSE: Speed devialion axcessive Dption function -

a5 PO F"m'.ﬂlnnmg completion Cption function

24 |UPF4: Asrival signal for over setiing frequency 2 .

R 1 BIE—E- for oniy setling Frecuency @ | EOuEncY arival signal 4-54

26 |OL2: Current deteclion signal 2 |Owerland limi 4-38

Multifunctional output terminal a/b (NO/NC)selection

This sels the mulldunctional cutput farminal and alarm relay

Aaladicn coda

uipud £ mal seabacd condilian by esther NO or NG faar b
i e 2 CO91-C035 smustifunctional output
Each cutput is changeable individually. Both mullifusstional Al (NOVNG) selection

C:0caa uAjarm relay oubput
aulpul terminals and the alarm relay are all relay oulpuis, /b (NOJNC) selection
_Sel ilem Function codde | Data Desoription
maultifunctional oupus Coan-Coas | a0 A contaci{MO]
ABNOMNT] Balectan a1 B contaciiMG)
] ! tactif
Alarm relay oulpud o ’ i
a'bNOMC) selection i g | B contasl{MC)

a camtact; Close with (O}, open with {0FF}, b contact: Open with {OH}, close with (OFF]

(1] Spacification ol the mulifclicnal cutpul tarminals  (2) Specification of 1he glarm relay cubput tarminal

| Eleciric characterstic | Resistor load | Inductor iad
Between each lerminal and O S B TR TSR
Lindar 4% i : i E
(Voltage deprassion while signal is tumed onj FE-FC I_ Maximuf | peagv, BA DEI00Y, 0.6A
Permizsion Max. Volltage DCETY bl bl ACI00NY, 10ma
Permission Max, Surrant Glma | DC5EY, 100me
AC2E0V 1A ACIE0V, .24
FAFG | Maximum | DC3OV, 1A | DCIOV, 0.2A
F | — ACIDDY, 10mA
OGSV, 100mA,




Chapter 4 Explanation of function

i - Relation code =~ ——————————
Signal during run (DRY)
This function i= 1o provide an oulput signal whan tha inverder s it & ruining Coa1-Co25: mulifuncikonal autput lﬂ"‘"iﬂﬂl‘]
cordaion

Asgign DR(DAY; signal during run] bo an multifunctional oupe tesminal ar tha akarm relay oulpul fenminsal

Tha signal is sl ouiputied when (ne dc braking operates.

Oparalion i5 a5 folows;

DOulpul Treguansy

AN

DRY

Frequency arrival signal (UPF1, UPF2, UPF3, UPF4, UPF35)

When tha culpul reguensy arrives al the sat fraquency, an arrival signal is

putputted. Assign O {UPF1:conslant speed arrival signal), 02UPFZ ovar

Relation code

patting fraquenoy) BE(UPF3: only setting frequenay). 24{UPFa:cver aatling O -C025: mullifunclionsl oufput terminal

fraquency 7}, of 25(UPFS:anly satling fraquenay 2) 1o an multifunclional

ouitput berminal 11-15 or tha alarm ralay oubput tarminal
Hystesaais requency armival signal s 1he tolowing
When ON :  ON wilh (1% of setling frequeney — magimum frequency]Hz)
When QFF: QOFF with [2% of saffing fregquency = maximem freguenoyiiHz)
Howeawar i io el DE[UPFI}, 25{UPFS) case whan inverter accelarata.
Whan ON (1% of safting freqguancy — maximum frequency){Hz)

C042: Accelaralion arrival iragleancy
04 Decalaration amival maguancy
C045: Accelaralion arrival fragueancy 2
C046: Deoslaration avval ireguency 2

Withen OFF: (&% of setling frequency « maxmum Trequency)(Hz)
WWhen inverer decalaraias
When OH (1% of e2tling freguency + maximam frequency)(Hzh

Vihen OFF; 2% of setting frequency — maximum freguency)iHz)

| Eatibem | __Funaiion code Data {Hz) o Dresoriplion
Accalaration arrval G042 [ D045 0.0 Dion't autpud arrival signal an accelaration
fraquency 2 i 0,01 - 0l 0 Cutput arrival signal on acceleration.
Decalaration arrval Coa3 f Co48 0.0 Don't oulpud arrival signal on decelaration,
frequency 2 0.01-400.0 Cutput arrival signal on dacelsration
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Chapter 4 Explanation of function

(1) Didpid on conatant spesd arrival [@1:UPF1})
When the nverer arfives al 1the sel frequancy with frequancy setting (FOO1, AQ20 A220 AJ20) or mulli-spead (A021-A035)

e output reday s switohed

['F e 1% ol masimium Feguency
[ o
Selting frequency 1 £ . 2% of maximum frequency

-

w7

Chpn / [Exmmpia) max, frequenay § max=120Hz)
frequency salling fraguancy t se=6Hz]
[ ee=120 % 0.01=1.2[HzZ}
I oe=120 % 0.02=2.4(HZ}
On acceleralion: OM wilh 80 - 1. 2=58.8(Hz)
URF On decaleratican: OFF wilh 63 - 2. 4=57 B[HZ}

2} Qutput over setting frequenay (02:UFPF2, 24UPF4)
When te subpal is over the amival frequancy set in [CO42, CO43 {UPF2)], |S045, CO46 (UPF4)] on adjustable speed
lima, the oulpud ralay s seiched

........... 1w | 1% aof max, frequancy
[ o | 2% of max. frequency

(C042/C048 -—_:I:—
I n‘ —

Duipud frequency

ETPETTE 7 PSS
"PTE Y PR

UPE2/UPF4

[3) Dutpud setling frequency (08:UPFI, 25:UPFS}
The signal is switched only when ihe oupul frequency matchas the arrivel frequency setin [C042, CO43 (UPF3.
[CO45, CO4E (LUPFS)] on adusiable spaad Bl

I i
= M CO43/C046
CO4ZICHE — | o fow ™ Jfae

f s | . f o o 1% ol max, lrequency
P ! f oo | 2% of max, frequancy
fraquency 4 :

= i

UPFHLIPFS
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Chapter 4 Explanation of function

Accumulated BUN time / power ON time gver (RNT/ONT)

Wéhan the accumulanbad aperabon fime reachas or is over the salling tima Ir/_,_ Ralalion tode
im BO34 Accumulated RUN limepower OM Lime ovar (RNT/OMT] oulput is
: L I ¥ Lol P E0a4 L Warning tima bevel
switched, GOE1 -C02S: multifunctional oulput termanal
| ] co2a L Blarm rElE'p' aulpul fermings
Funaotion code Data Oescriptian E1E -Asaiamulalian ALUM Eme maniar
a. | Don't oparate, ke “Pawer QM tima monitor
bia4 1. 9900, Sel by 10-hour unil.
1000-8553 | Sel by 100 haure unil
{1 0HI00-855300 hioura)

(1 Accumulated AUMN time over (AMT]
fzsign 11{ANT) 1o an muttthenctional cutput termined (G021 - CO25) ar the alarm ralay aulpul larmdnal [S0926]
sel DM fime laval with B34
[2h Poraer O fime owear (DNT)
Assign 1200MNT) 1o an muttfuncional cutput terminal (G021 - GOZS) ar tha alarm oulpue ferminal, (CH2E),
S8l O time leved with bO34.

Zero speed signal(£5)
This funciion detacts thal the autput of the relalion speed of & molor o Aelation oode
ihe oulput of LAD fell off fram the zero speed detection keved and be the ADS4AZ 4 AT control method selaction

e C021-CO25 : multifunctional aulput 1amanal
ool i CO63 Zoro speed detect level

By salacting zoro speed signal in an multifunclional owpul setection tis

fumctian comas nkto astfec
Thig tungion acls o ihe LAD culpud when ihe contral method is VCYP, free VWi, sensor-less vecior control or zere speed

area sansar-lass vector conirol. Alse, This lunclicn acls o the autput of the rolation freguency of & motor when controd

imathad B vector condrod with sensor.

T
. Seting item Function cord | Seiting valua Carams
Multidunclional gubput salecion o021 -C025 21 | Z8: Zero speed signal
Zaro speed datection level | COE3 0,00-100.0 Linit; Hz

VER T T s Falatian corde
This Tuncibn can delect thal esimated value of ouput torgue of ADda/ka44 - pantral mathod solactan
melor increase more than optional leval and oulpsts %; - Cas _ E:E:':S:ﬂ"lﬂw”r seleclion
Wehan ovear icrque gignal |5 selediad in mullifunclionsal cutput Morward driving)

) ; 056 e horgue bevel
salectian, this funclion is valid reverse regenerating)
This tunctican is vakid jusl when sensarless vectar control, 0 Hz COBT : Ower torgua kawal
d [raverse driving)

omain sensodass vactor condrol, of vector contred with sensor CO5E . Over lorgue level
i salected. Make sure thal output s unslable except ihese \ {forward regenerating)
ocantrals

Seiting am Funciion cogs Eal:im range canbents

miltifunictional owlpud selecion CO8 - G025 a7 0TS Orver ioeque sighal
Dhwar Tongue Huellruuur:u drimm cons O, - 200, Limil - %
Livar lorque levalilorwand reqgenerating) L7 0, - 20a. Lhnif © %
Chvar torque level (reverse driving) COE? 0. - 200. Uit - %
Cver torque level (forward regenemating) Cosa 0. - 200, Uil : %




Chapter 4 Explanation of function

ALARM CODE OUTPUT(ACO — AC3) o
This i the function that Inverter culputs irip facior as signal a1 - Co26 ¢ multifunctional cutput selection
g2 ¢ Alarm coda seledlion

Whan 01({3bH) or 02{4bif} = salected n alarm oode selacie
muiltifunétional cutput terminal | UFF1-X1 or UPF1-X2 comaulsarily 18 sutpuited in slarm code
Alarm coda cutput ls the fallawing belaw.

musifunchignal oulpud In &bil code salestan In 3bit code selection
tarmirel
;é:zﬂ h}& EE': :E; Factor cote Contents of trig Fﬂﬂ:" Contents of trip
0 i ] o Normail Kormal Mol Mormal
1] 1] i0 1 ED1 - EQ4 Qver currend prolection E01 - E04 | Over currant prodection
0 ] 1 0| EOS.E38 Cverlpad profection EQS,ER5 Cwerload profectian
Crvar valtage Chvef yallage
o 0 1 1 ECT.E16 Powar source ower vollage EOT.E14 Prowar SOurcs dver
proteston Vipllgge prolaction
'] 1 1] [1] EQ8 Lack woltage prolaction EO2 Laok woltnga prolaction
Inatantanescus re Instantanecus r
il S 1 | Fi8 failuire ian E18 tallure protection
i 1 1 a E3n IGBT efmar EX IGET enar
Braking resisler overload =
g [ 9 1 1 | E0B mmﬁm
i o o 0 EOBE11 ESS EEFROM arrar, TPU arrar, GA | - -
EBrror
1 1 o 1 E1D CT e = =
. a i o Ef12.E13, Extormal trip, USF arngr, = -
E3% E38 tharmistiar error, brake abaormeal
1 1] 1 1 Et4 Grand fault predecson - -
] 1 a o |- 5 = =
1 1 ] 1| EX Fowar module tamperalurs 2 =
1 1 1 o Elg FPhase failure protection = -
1 1 1 1 ES0 - ETB ASa85. option 1,2 arrcr 0 - & - -
Satiing am Funciion code Seltirg range canbans
ao Irmv adid
Alarm cade saletisan Coga a1 il code
az 4t coda

FRQ terminal

Relation ood
The FRO control larminal can monitor (he aulpi Irequency and aulpud curenl e
CI27: FAQ salsction

FRO termmnal s & PWH (Pulse Width Modulation) aupun

{1} ERG sebaction bOE1 : FRO adjuestmarn
Select a signal 1o oulpul from tha Tollcwing oplions
‘When (d{digital frequency| i= sel a digial frequency courder meter is reguaned.
Use an analog meter for all oiher oulput signals,

_Funclion code | Data Daacriplion Full acale vabue

2]x] Output trequancy (sxampla 1) D-Max fraquencyHz}
a1 Dulpud cusrent (example 1) 0-200%
oz Quput torque (axampls 1) (noie) O-200%

o 05 Dégital outpat frequency {axampds 5) -Max. raguancyHz)
04 | Oulpud voltags [example 1) 0-1005%
0% inpul edectric powar (axample 1) 0-200%
OE Thermal load ratic jexampla 1) 0-10:0%

| o7 LAD frequency jevample 1) L O-Ma frégquanowHe)

{Mate] Digplay subsiiubes ondy at ihe time of the sansorless vecior confrol, OHz domain sansorless vector condral and

wactiod conirol,
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(Exampla 1) Sat valee:0d, 01, 02, 04, 05, 08, 07 [Exampia 21 Sat value: 03
L0 =10
o A o
" 1
EE :
T
n'.;—Tll . —
Perigd T. consiand (6. 4ms| Pericd T: change
Duity YT © change Dty 4T - B%ficed

(& FRQ adpisiment
Thiz lunction @ uged 1o callrate a matar connechad to the FAG terminal.

Funiction code St range Dascription
naA1 } 0. -55. Changs one by ane.

jcalibraticn methada)

1] Connect metar io FRQ-BC

12] Adjusi bOE1 so that the mater 8 raading ihe same s the cutpul freguenoy on your scale.
{Example} When outpul freguency is B0Hz, change valwee of bDB1 20 thal meter |8 G0Hz

AMY | AMI terminal ~— Relation code -
The AMY termanal and tha AMI tarminal can mantior tha output freguenoy or the bO80 : AMY adjusiment
oulpul cairrent. SO - ARV selsclion
The &MY terminal has an analeq culout af O-100 onza - AMI selectian
The AMI lerminal has an anadeq outpul of 4-20ma COBE - AMY olfsel adjustrmen
COET © AMI ad|ustmant
(1) AMY, AMI selaction COBA - AM| offset adusiment
Selact a signal o output from 1the folowing oplions, Il\-._ -‘j
Spt dmm | Function code Daia Contents - ~ Fusll acale valus
[o}] Dutput frequanay O-Max. freguency[Hz}
| Sy =i
; (W74 Outpid fargua {nofaj 0-200%
gy COZ8/C029 04 |Oulput vohtage 0-100%
05 Input slectric powar -200%
D& Thermal losd ratio -1 00%
o7 LAD frequency 0-Max_ raguency[Hz]

[Mode) Display subsiitdes only at the lime of the sensorless weclor control, 0Hz domain sensoress wedatar conbral and
waclof canlral.

(2] AMY adjustmart, Ak adjustmant
This Tunction is vsed 1o calfrala a meler conmsciad 1o iha AMY and AMI ierminal.

Sat itern Function code Diatm Descriptian i
AMY afusiment bE0 0. -255.  |After offsel adjustiment with COBS, adjs! according to memary. |
AMY affsat .
Adjusiment | CEI:H- 0.0-10.0  |Unis:Y
| AMI adjustment COB7 D.-255. _|After offsel adjustment with COB, adjust according 1o memary. _
AM| offset ;
adjustment OB 0.0-20.0  |UnfiszmA
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External thermistor

Tempsaralure proteclian of the axternal machine is possile by the use of a Ralation code

biEE: Thermisior selectan
B0 Thermisior emar leval
COBS: Thermistor adjusiment

Thesmistor fitted te your molar,
Wire the thermistor bareaan caniral lemménals TH and BC.
Fal tha folowing funclion according to the thermistor speoifucation

501 Aem Function code | Set value Contents
| oo Inealid
(Mo temperatuns prabection by external tharmisbar)
Thermistor sebection bOoE o valid normal temperatureMacior resisiance seman
For PTG
| [iF] Walid [For NTG) -
Linis: 3HM
Themmistar error |evel bixEg 0. -39, Sat tha resktance value of lempearaiure far trip
I || |1 mocording fo barmistor methods
| Thermistar adjusiment coas 0.0-100Q Lise this as gain adjusimen.

Initialization setting Aalation cobe

i1 i= possible 81 any lime to reinitislize the invesier ppramelers back to their factory BOBA: initalization
sefection

defaylt, The Irip history can also be claared al any lime, however, If problems occur A BOBS: Initial data

will b difficult o Taul fird withouwt the irip history for reference. salechan

Initialization details are as follows:

Sal itam Function mode Cata E-ﬂs_m'-mllm
00 This clears only brig history.
This anly inftializas seftng walus,
|riaki
Y e B o1 Satiing value becemas the siais on faciony
sesecilon
furwu.nde;
02 This clears irip history and inftiallzas sating.
Inttial deta 1] Iniializing seding lod Japan
bOas
Salectian

[Inftialization methods)
Aler B-E[“ﬁﬂ IFe above parameiers, indialize as Tolloes,

(=] 5. 2] v [+ (]
mma  Sumitoma n::::'- A D Sumbomo E:T, meo  Sumiomo 1{.1
STy 1 N S
I. 2 it & olim L o e
on (0% oy

@ @ @ & & &
SOQE SO SRS

{1} Hold down the FUNC, UP and DOWN 139 Dusing initiakizing {3} When “d001” is displayed in the

kay and then preass the STOP/RESET Ahava display is for Japan. mienitar, inilializatian s complete,
key. When tha display stams (o flash and Onar digplays are balow.

2. Hi.

rofaia relense oll the keys.

Buring imtdalizing of ap hisaryg,
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Aalation cofs ]
Display selection BaaT o
This tenction can be used to md what the digital operator can dispiay Ui -U0i2 © Leer sslaction
Sal itam Function code Daia Desaription
O} All display 2]
o Funciion indisvidusl display (Display, mo diapiay by lem sel){exampai)
DSy boay L= bo
. ik er selfing and D037
i Orly fem sst by user selection of UO0T-U012 is displayed.
[Sel L0 1-L1 2 firal}
Ll'.ll!'l' U001 -LoT2 na Mo assignmen.
Eefaction 400 -Pog2 |SEI-H{!1 ihe code 1o display. (Al code 8 an objecl. )

[Examplat} ¥When the Display selection (8037} = asl 1o 02, only 1he programmed parameders are displayed. To s&l which
paramatars ara displayad inser coda groups in paramatar Q05U 2

The table below shows which parameter groups can be displayed and what code is used in U0g1-Ua12

| Function 1o
Mo .
restricy display Diaia Caode bo e resiricted display. Mota
i ADD1 o 8005 8008 A011-A01E6 8107-A105, VAF IBF VAFZ terminal
A111-A114,COB1-COBD C121-C123 funictian
2 -F:EI{EE 01,03, 04,05 DOET Siop key funclion
anig e
3 ADZR-ADAE
COa1-Coas 02 004,08 BMulli-spsed Tunction
4 ADa4 A244 2 b100-b113 Carral mathods
5 ADS1 o1 _ AD52-AD5T DC teaking
5] a0nT m AOT2-A0TE COA4 B0 fumatian
7 A4 [ ADDS-ATDE 2 stage sdjusinble
B AZD4 o AZDS5-A20E fraquancy
% | b013.b213,b313 a2 b015-bO20 Elaciric hermal
characierisiic
10 b0z 01,02 bO22 b0Z3 Crverload resiriction
11 bi0z24 .02 bO25 bo3E Owerload restriction2
e noos a1,02 b0a0, bhoes DETR function
13 06 AC3E,ADIE Jogping
F202 F203, AR08 A204 AZ22D,
A341-A244 AZET AJE2 AJOZ-ADGHE
L o8 b&12, b2 13, H202-H206, G-mode. cantrol
HE20- 224 H2A0.H234 HERO-HZ2ES HIGD
C001 -C0A
15 11 ] Frap-mun slop
F32 Faod A03 57304 5330,
1 1 _mad
il T Ad42-A344 A3597 A393,b312,0313,HI06 S=mince annirol
1 18 ciog Resal
18 272829 1o LRI
| IEE:] AD44 N A0 -A04E Torguse bocsl function
(20 0 HOBO OHz SLV limiar
21 P 00,01 AZa1-A243 torgue boost fnciion
22 04 H260 1 Dtz SLV limiter
A44 03,0405 bOA0-bO4E, HOD2 H005 HOM0-HOZ24, Hia0-H
034, HOBD-HOE2, 80
23 HOo01 e r—— YVactor conirod
A — Ho70.Ho7z | P02 HZ05H220-HEZ4 HIS0-H
o : 234, H250-H252 HIs0
24 ADDT 01,0203 4131 Accalaration pattarn conatant
28 ALEE otf.02.03 &132 Decaleration patiern consimnd
26 L] 01.02 bEI'EE.EQHE- Thermistar funclion
Instantaneaus power failure
27 paSE o .uu:f1 bO%S i
a8 b1 20 m B121-B128 Brakie cantal
28 02.06 C042,C043 Fraguency Bitival signal
| 30 i 040,604 Ohearload advanoe notice
3| 021-C025.C026 - o7 coss-cos8 00000 | | Over targua
d2 I b = CaOe3 Zero speed delbecticn ulpal
a3 | 24,25 Coas Ci46 Fregquancy arrival signal
34 | 26 G111 Oreerlomd advance notica 2
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Chapter 4 Explanation of function

Function 1o rastrict . =
i o ha restricted disgpl a |
display DCata Code o be restricted display Mate
35 HD02 ] e . Motor constant |
ol.0e HO30-HO34 Motor consiant (Aufo-tunning) |
% — a0 - H22[-H224 Motor constant =
1,02 H230-H234 Mator constand {Aulo-tunning)
Jr FO10 ; o1 Pg11-PO23, Pa2s-POZT Ciption funciian
tabilized factor RAelation code
‘Whnan the motor = henting or unstable, this funclion can be edjusisd o HODS HPOEHIDE: stabiced factor
help atabilize the moor, A

‘Whan tha molar s unstable, check the allowable moior selectian (HODEM203) and melor pele selection [HEDE/H204) wilh
your motar. | their code dala is diferenl fram your motor spacification, set the right data.
When R of usage motor ia less than R of requiar medor, rakse the sat value of HOOEH20E gradually,
Whan you cperale greater mofor than reled capaciy of invertes, lowar the sel valua of HODG/HZ08,
Tha following two functions can also assisl 10 mduce hunting or ratiing of & molar,
(1) Lowes the carrier frequency (bOB3).
[2) Lower the ouipud vollage gain (AG45),

St dem Funclice gode Data Description B
Uniits 1%
ADAS a0, -100,
) e : Lower this when hunting eoours.
Corriat § bO83 YTt e il Seaimbatien
_mﬂer s ) Lowar this when hunbing ooours. Fr
Sxabilized factor HOOB/MH2D6/H308 0. -255 | Rame of lowes when hunling occurs.

Aalation code

Operation selection on option error FOO1: Opiiont operafion seleclian

Whan an add-in aplion s the cause of & profectve g 1his funcion can be R

FOOZ: Cplion 2 operation selection

Used b swibch the tig tacility off and allow the Inverer to carry on in if's on efrar
Cperation

Sl flem Function coda|  Data Dageriplaon

[ TRF: invarter irip and catput alarm whan option anrror coows,
‘Operation sedaciion ;
PG Poa2 RUN: inverter ipnares this and condifues oparation wisen
on aptkonal error 1|
aphon error occurs.

Motor constant Redation code

HOOKH203: allewable molor salection

Sal each canslan according to the molar you use. HOD4/H204: mator pala selaction

In case of using seversl motess in parallel, set the constant volues thad ane closesl Lo he 1ota! capacsy of the bednging

T o
Reduced torgue of Instability mey ocour while ssing 4ute torgus boosl function i these seftings are incorrect.
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erd explanation of funct

BRAKING CONTROL FUNCTION # Fialation code %

120 : Braking conirol ssaction

This i & fundion thal ihe inveder controls sxdermal braking used in SEl6ME

b2 : Wailing bme for  elsasing beahing
fike elevaiomns. By braking conirod funclion solectiondb130) & &8l 15 validdii],
confammat
Mhia function i perfarmed as the following belos.

b3 ; Wating tme for accelenaiion
(1] Whan nnning command furrs on, the iAverer begins to operate and

bl 23 : \Waiting time for siop
accedarale 0 releaging reguency.
b 24 : Waling time for signal oonformation
(2} Afer oulpul freguency BeTives relaasing frangyency, the vesber oulpals
b125 : Releasing reguency
breaking releasing sigral (BAK) atter waling far tha time for confirnation
b3S ; Releasing curmént
of raleasng braking which is sl in B121).
o001 - Co0a : multfurstional input termanal
Howeear, if output currerd of Hhe mvertar i wihin retaasng

o021 - CO28 : muitfunctional oulpul ierminal
currerd which is 8ed in [b121), braking releasing signal would not cutpd, l.\_ _/'

the intearier wowld accur tha irip and output brakong arad snal [BEA}

i3 When braking confirrmation sigral (BOE] & set fomulifunctional irgut teminal (when 44 is a2 (o T - C008),
il braking releasing signal is oulputied, Tha Inverier would not accelerate during just wakng 1ime for braking confirmation which &
ged in (b124),
if beaking confirnaton signal is nol nputied wihin waiting fime Tor braking cordimation, 1he inverter woukl autpul Braking emor
sigrial {BER) and would accwr he trip
If braking confirmation signal & not set fo multifunctional inpul braking 1erminal, the waling me for braking canfrmation would
b irrvalid, ard aftor the inverer would outpud braking relessng signal, proceed to (4,

{4} Afber braking confirmation signad is inputted| afier braking releasng signal & cutputted when BOK ks not sesacted), i invarier
waits for thie fima for acoelerabon, and then beging o aécelerates again and accaratas o tha frequency.

{8 When rumning caomenand luems off, e venter decelarates to raleasing frequency and furne braking releasing signal(BRK, off.

) When braking confirmalion gignal {BOK) is 88t bo mullifunchional input teminalwhaen 44 is set (o SO0 - C008,
atier braking releasing signal ums off, e imester wousd Rot decstarate during st the walking fims for braking canfirmation
which is sl in [b124), and would wal for Braking confirmaticn singal tumreng aff
H braking confirmation signal does nol Wwen off within the walting time for braking contirmaton, the inverber would gutnul braking
afmor signal (BER} and would occur tha irip
H braking confirmation signal is nol set to muitfunchional inpul braking termenal, the waiting lime for braking confirmaltion would
be irmialid and sfer the invetar woulkd oulpil brakang reaasing signal, proceed o (7}

(7 Afer braking conlinmation sgnal ume off | afer braking releasing sagnal furns off), the inveetar waits for the wailting time for stop,
g then begins to decalerabe again and decelanales (o0 Hz
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Chapterd explanation of function

128 releasing freqguency

b125 raleasing freguency

' 11 1 B R
Output froqueney — | || | i
| |} | } 0123 walling lims for siog
Funring comemand | Hﬁj {121 waiting time for conforn Baton
Brking rete i | Fii” b122 walting liime for sossleralion |
L L & |
b1 24 wisting time for braking confirmation ¥ mzi waliting tima for braicong confirmation

Moted Thming chart that braking confimation sigral(44-BOK] = selected 1o mullifunclional ingid tesminal,

Whan braking conirod function is usad, it racessary, assign the fallowing Tunctions o mlifuncional npul | ouapul tarminals,

‘Whan signal culputted fram extemal braking during releasing braking & iInputbed 1o inbverter, one of mulfunciional oulpul bermirals
(SOt - CO0E) should be assigned beaking comformatian signal | BOK{44}

Oine of mulifunclional cuput terminats [S027 - CO2S) should be sssgred lobsaking signal : BRE(1S) to reloase braking.

A whan output signal af the time of braldng troubile is used, signal of braking touble - BER|2]) should be assigned,

‘Whan braking conirol function s used, sensorless vecion conbrol (244 1o 03] or 0Hz doman sensoriess vecion combral (A1 s J4)

which generates high forgue at starting should b recoifmsanded,

gedting Hem
Code Fursction name Seffing rangs
b120 | Braking conirel funchon selectan CeOfirmy il (01 {uadcd)
Thee waiting time for braking 2
121 reboask " o ool-500 8
bi122 | Waking time for acceleralion Qo0-500 =
b123 | Wabng time for slop 0.00-500 8
b134 | ‘Waiting tfiene for braking confirmanan 0.00-5.00 &
b12% | Rslessng bequency 0.00 - 38.98100.0 - 400.0 Hz
b126 | Aelsasng cumrent B0% af the rated curret — 200% of the raled currant

bi121 : Se the time when outpud currend arives al releasing cumant afier piving at releasing fequency.

bi22 : S the mecanical laba me fo relesss braking from relaasing signal ousputing,

b123 - Sai the mecanical labs bme io siop braking Iram releasing signal off

Bi24 : Sat the maore Bme o npul releasirg shop signal which brakong owtputs from relsasing signal

B125 ; Sat frequenaoy (o cutpul braking releasing signal. Se2 up & bigges valus than 1he star frequency

D126 ; Sal output currer b permi braking refaasing. Be sure thal e motor would slip down aasily if seiting Gunmenl &= kow
In the Sollowing case, ta inverter oceuns iip 8nd cutpuls braking eror signal[BER). braking emor : E35)
in thi case thal outpul cirrent 15 less than releasng currel after waiting time for braking releasing comdimmation
WWihien braking confimatson signal ks used, n fhe case that braking confirmation signal doas ol furn on wilhin waiding ime for brakng
confirmation druing accelersting. W the case that braking confirmation signal does not tum off within wailing lime for Draking
congrmation or braking confrmation signal turns off although braking releasing signal is oulputted, during decelerating
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OFFLINE AUTOTUNING FUNCTION

This ts & function for measwing and auiomatically settng the molor sifcuil conatani
mecessary for fhe sensofess weciof conirel &and OHz domain sensoless Wacior
corirol
Whsan the sensoriess vector comirgl and tha OHz domain sensarfess wecior conthal
ls performied by using the molor whose cicuil constant is unknown, plesse meas-
ure 1ha motar circul constant by he offine awtohuning function.
Whean O0jgeneral purpose maotor) in modor corstand selection (HO02] is set, peneral
puirpees mctor B glven a constant shich s nfial yalue

In miosd cosa, thie characlenstics wil be oblained without rouble, even il allling
puicturing & ol exescabed. Ve onlne aulciuning lunclion memionaed latar 15
pariarmad, please be sure 1o operabe offline autotuning |

This function acls anly the normal-modse. Do mal apaale i in e BC-mode.

(/— Relation coda —W\

HO01 : Autofuning selection

HOOE : motor constant salechon
HOO3 : motor capacity selectan
H04 : motor pake sedaclion

HOBE - Eubotuning malor constant R1
HIA1 - auletuning molor constand R2
HOA2 - autotuning molor constand L
HEEI - aueturing molor conatand |y
HI34 | aifoburng molor constand .
A3 ; basa frequency

A0S : DC braking selection

'\ ADB2 ; Motor voltage seéaction _/’

Seting som Furiction code Sefling range Canfarts
0d Iralid
Saatuning selection HO3 o Walid(the motor doss not ralade)
2 Maliclithe mobor noletes)
0 2+ IUB"IEI'H purpuse malor daga
o SHI AF motorn dela
Mormal-minda HOoo o2 SH| e plasEnn-proo! molor
motor constant selectan ex] Auroturing data
i Aifotuning deta
{orfire auboluning valid)
ringhar cpacily sebaction HOO3 0.2 - 551 Linit - kW
mehar pole salaclion HDo4 2468 Linit : Pole
suloluning malor constan H1 HCEI0 Linit - ohim
sutoiuning Malar corstan R2 HE3T - Linil: alwm
autofuning malor constan L Hoaz — Linit - mm
Bailoluning molor constant | HI33 = it -
aulciuning moloe constant . HE == Linit : kgm?
base fraguency A00A 3 = Maximum frequency Liril : Hx
a0 Irvwalicl
D braking ssdaction A0S a1 \adicd N
‘Whien inveriar (s 200V class, i i
200,21 57220, 2300240 poeEnle to sedact
SIDEREYORIPe Sl PR ABO400/4 15440/ ABD/4ED When inverter is 400V class, It is
porssiale b dadai
Precautions

{1] Fit motor base frequancy (8003} and motor voltage selection (4082} to the spacification of the molar measusd.

12) Maolor capacty bo be measwred s one Trame o less maximum egplicable maloes. (1 rol within Bhis range, commect constant fs not

maaaLinsd.

(B thig function, 1he motor capatty 10 ba measursd is betwsen 1he maomam spplicadle frame and undier.

From the aigside molo? i be nol driven

() In tha siata thad e DG braking salechon [A0GT) & 86l valdiy[01), the accurale maoloe Corsiar will nol be measured. Flease aed
oG

bening salecton rvalidiy(02). (Initisd valus is irmalid.)

4- G




Chapterd explanation of function

[ [#] Im the casa of sedacting (02 at the moler rosatas in auciuring selecton{H001), be cautous the folosng points

1) I couses no frouble fo accedaie up 1o B0% of the Dase frequency,
21 Do nod ewacide the matar from cutsica.
3) Aelease tha braking
A) Torgue i mol enough during auvlctuning. In applicaton ke an slevator, as il is possibdity o slip down
The molor should be removed fom the machine of the lcad and axcute autatuning by Bself
(in this came, as neria molor J =& malor gself, add the molor shafl converting vales to neda mckar.)
5} In the machine ragsiricted the modor shel revolution pemil (slkeysior, ball screw, and g0 on), e mode ([01) should be

Belecied in which operales aunbuning withou rogating

15 In spda o sakacting the moda (1] fhat the molor deas ot moiakes, Tha mobor SoMealimeas roires
161 Whan operaling awlchuning by using one ciass low motor, Validete owerlsed resiriction Sunction, then sot the owerload restriction
lewed 1.5 Hmes as high as rafed cutput currant of mator
watlire mesnod
(1) Sl e auloburing selecton (HOO01) to 01 or 02
(2 Turn the Aun command Cin
&fier hurning the Aun command on, the malos automeically s 0 e Tollewing ander al (1) @ (7).

[1] Thie first AL exogabon {The motor does nol neiale)
)

(2] The second AC exciation [The modar Goes nol rodals]
L]

|3} Thiz first DO Excitation (The molor doss rol rolake)
i

{4} W F nurning (Thie mator s accelerated up o 80% of il bass [requancy’ )
)

{&) SL running (The molor & accalanabed up 1o X% ol the bame frequendy.}
+

(&) The second DC Excitation (The malor doas not rotate)
L)

7} Desplay the result of funing.

Cationg
{1 When atturing {sel HOO1 fo 01) Bind the motor does nol robdbes is ssbectad, (4] and (%) will nol be performed.

|2) Alevaluian of (5] & Bke the fallawing

T«508 x =%
S0s<Te100s - X =2%
1008:=T L [
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anation af |

(3% When autoluning operation terminates, The following & displayed,
Mormal termination | [ Abnormal termination |

-l=l=10 ] sl

When il suloluning cperefion lerminales abnormally, pleass execuie tha auloiuning again

[When ane of Ihe leys s pressed, the display shops.)
{4} When a trip occurred dunng the aulctuning, (e aubaluning is forced io 1erminalae
{abncrmial tarmenation is nof displayed, Tha display of a tnp has prioriy. )
Atter aliminating the cause of the bip, execute the aulcduning again
(55 1 1l sutaluning is inberupbed by powes off (wilh the stop key or leming the run eemmand off), the constard
kor aulcduning may kesp inaida,
Afler making an inilialization and resal the setling range. carmy cul aulofuning again
{Im ik casse of nermal running, do in the =ame way)
(8} Unususl completion & indicated, and & control form Bnishes reaiment when offing auiobuning ia cared out at tha tima of the con-

dition af & fres WF sefling

MOTER CONSTANT SELECTION

Motar congtan used in sensorass veolor cordaal mnd OHz domain sensorkass vecior conbrol and weclor contral with sersar can ba
selacind from the folloeing tie threa

{1} 541 general purpess mator constant, AF mobor constant and sxplosion-proal motar constant

(2} mator constant measwred in ofing auschuning

(3} Optional sefting mator constant

‘When selecting C-mode. malor constant in nomad-mede appearns.

Setting #em FLinction oooe Sedling rarge | Canlents
0] Caonstan (onguss characiansiics
m Faduced longue charachansbcs
i 02 Moned WiF free gotli
Each mode aantrl imestlod AO44/A44/8344 o ﬁum}  ioinlinpol
04 [Mine) 1 Hz demain senserieas vacior cordral
{8 (MNote] F8 oplional weclor conkrol
i a] SHI genemal purpase motor constant
m SHI AF moalor constant
miotar constant selection {Note2) HOO2 o mﬁﬁﬂmﬂ by
o4 Autaluning consfant
|onling audohuning walid ]
malor capacity saelrclion HO3 0.2 -750 il kY
molor pole seection HO0 FOTE Lnt ; pole
msale eanstant Al HOZ0 0.000-6853 | Unit : ohm
meofoe Sonstan 2 HOZ1 0,000 - 5. .53 Lrat ; ohm
ot cansgant L H!IIE .00 - B55.3 Urat : mH
maloe comnstand lo HO23 0.0 - 6553 Lt | &
Moy conskand J O34 0001 - 9805, Linit ; kgma
ALChINING Motor congtant 1 HO30 0.000 - 8553 | Unit : chm
auiohuning modor constant B2 MO 0,000 - 88 83 Lindt : gm
autohuning motor conetant L HO3Z 0.0 - 6553 Linit : miH
15 aitotuning mator constan o HO33 0.00 - B55.3 Limit - &
1~ suilotuning maior cansand J HO34 0001 —2200. | Linil : kgm2
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planation of function

(Mot 17 marma-mode conbml mathod, itis possible to select selting rengs 00 - 05
in B-mode contral mathed, it s posshie to sslect ssiting mange 00 - 0d.
i G-moda control method, & is possible (o Seledc aetling rangs 00 - 01
[Mole@) Tha seoond mobor constan! selecion uaes i with 00 [genemd pupesa malar constant).
Cptional sefing of motar constant
WWhesn modor constant I sef |:\-|:|1'r|:|nu]|g,l, function code & as he rl:"l:l'h"'l'lﬂ bl
Horma-mode cantral is valid and motor constant s 00 == [npul HO20 - HI24 direcily
Harrnat-mode congral is valid and motor constant & 002 - Inpul HOG0 - HI34 dinecty
B-mode comrol 5 vald and maolor corestand is 00 =+ |mpul H22) - H224 diracty
Whan offline autaluning is mol axeiled, n HEGH230 - HIG4MH234, the same frame constand B fhe conalant

| genaral purpase molor constant] & set,

OMNLINE AUTOTUNING FUNCTION

Oniline autohuning can reviss the mator constant by increase of temparatua, and stabilize runing.

Thie lunclion acks onty tha normal-mode cortrol. Do ral aperats i in tha B/C-mode contral.

Sitlimg e Funclion code Salling rangs Comenis
oo general purposs miohar dats
Koior constant selection HIO2H202 o1 Autatuning data
az Sqtaluning data {Online ﬂJlI:ﬂl.l'l'LlH s valid)

Erecautions

{15 B sure b execule afine sutotuning batore sxecuting onlng Sutoluimng.

{3 Be sure bo execuls aubdluning once whan SHI general purpoes moler, &8 he dats for online aulcturing is computed during off-
line aarioiuning.

{3) Afier the mobar sleps, erling aubtuning nuns for masimum &s. (DT Excilabion ig carried out 1 fime for uning of R1 and R2.
Furthermore, this resill & ol raflectsd to the display ) [ e rn command 8 aput during this tma, i is given pronty to anline
apaluning. Cnline auipiuning ferminates halbsay. (The Lining resul s net retiected. |

1) 1 DG braking is st when the motor slope, onling auohuning |s execuied after D braking operation

bRrmirabes.

Saiting method
{1] Sat the motar constant sslection (HOO2H20Z] fo the data of aulotuning hal i valid snfins tuning,

|Give the auto hning salectian {HEO1) &s the inelectvenass (30) |

) Input the run command. Online #ito funing |s camsed out automatically af the lime of the stoppage.



Chapterd explanation of functon

SENSORLESS VECTOR CONTROL Reference code
+ This function is the maihod that the ravclution of motar and oupa anqua Agm : Frequancy commanding method
ADdd A2 1 Control mathad
are astimated by output curmant, woltage of e iraree and motor congtant Fain : Dulput Treguency sstling
. no40 : Selection of torque Imi
of seming. It Is possibie ta operaba high starting targue and high accuracy & BOAT-O44 - Torqus lmit of dzone
lerw Trequency(d.SHz) HOOE, H202  © Selection of frst, second
mokar constant
= i thie casas of using this funchon, please set 03 n A04400044 HOO03, HA03  : Selecton of first. second
motar capacity
“ i the case of wmeng this lunctian, please sel suraly 1he sutalie mobor Gon- HOO4, H204 @ Selecton of firsl, second
ok paks

shant of using the motor accerding o the paramealer of “eslacticn of maloe Hoas, Hzas + marmaliE- maono IF'I’Hd rESponse

e HO2D, HEZD 1 rormalB-made metor constant A1

HO21, HE21 | eomalB-mode molsr conslan A2

HE22, H22Z2 ! momrmalB-mode mobar constand L

H23a, HE23 ; nommal’B-mode maotor constant 10
Caution! HD24, HZ24 . nowmalB-mode mabor corstan J

HESD, H250 @ nomelB-mode P proporion gain
= |f tha insarer cpermies leas than twice capacily far the maximum adopted Hos1, Hsi : normahS-mode P integration

ain
e, 1he Bl peranfisancss may nol be demonsirabed \”[E:I HORY - iB.mode P —

* i satbfaciory parformance can nol be obisined, please adjus Me molor

noresian kr iha plienomsana aoconding o falowng table.

* Plagag use canie ineguenay in mare than 2.1 kkHz absalutety. iImverier can'® operabe normally in less than 2, 1kHr

Status al nunning Fhanmmena Cartents of sdustrment Adusting paramebar
: Sed “Motor constant R2Wigoer and bigger skowly until 1.2
Dy Spead NMuchustian = mirus 1imas for presal conetant, HoE21 HaT
Sed “Malor constant R2T emaller and
Tyt Mieion = phis srnaber slowly unlil 0.8 imes for presst _constant, i
Sed "Moo conatam 1 bipger and bigger HO2 H220
Aegenerssng Lack of tongue af low e Edtm!_-l' wriil 1.2 limes for presel constan, ¥
BNy Sel Motor constant 10° bigoger and bigger slowly unkl 1.3 MO HEDS
bime= for preset constant. :
The shack & pccusmed &b | Sel “Motor constant J° bipger and bagger siowly wriil 1.2
i siaring fimes for prased consiani el
Sl spead responss amaller. HO0S, H 204
Al cleseler sk Unsiable of molor roéaban Sl "Mobor constmnt J° smadee tor precel
- Constant Hoa4,Ha24
Buring Insulliciant borgue  during D21
\oroue imit Torgue Bmil &l low spesd Sl averload restracton level lower than targue limig level. b0 1-bOA4
Al low
fraguency Iresidar of rolatian Sal “Mobar constant J° bigger for praset constant. HO24, H2 24
opEration

Mote: 1 Use career frequency over 2. 1kHz certainly. It doesn't operate correctly under 2 1kHz
& When using one class low motor against the inverter. Torque limit sefling value 041 - b044) i from following for-
rada and T value i3 calculated by follawing formada, Don't 561 T over 200% othensige it will cause of maolar failura
Formula & T = Torgue [imit setting value x (Inverter capacity) / (Motor capacity)
(Exarmple) inmarbar 075k, At motor 0.4k, Torgue limdl sefling value that is for T = 200% become from farmula A,
Torque limit setfing value [B341 — bD44} = T x {mofor capacity) / (inverer capacity]
= 200% x (0.4kW) / (0.75kW) = 106%

- fin



Chapterd explanation af function

Hz DOMAIN SENSORLESS VECTOR

CONTROL

o

Relation eode

! Iregquency command selection

When ihs function is padormed. resesd torque running is possble in OHz :g;tl'ﬂ.ﬂﬂ :r:rr;mﬁn-ﬂrd setting
k140 + borcyusn limdt seldecEkan
range (3-2.5 command) by original Iorque control ek 1 “’gm orgns hindl
Whesn thia function 3 perfarmed, el AD04a in D4, HiaaH202 : armaliB-miode moéor conskant
: sabechon
When this funclion & performied, =et the malor most applicable sefting, 203 ; P EE——
properly ascording Lo the analher ilem molor conatant sedaclion’. Baleciion
00 H 204 : marmalB-made mobor pale
selectian
Precautions HOSH208  : normal/B-madia spasd
FEERONEe
(1} St the wverler one frame up of he molos HIZXHEED  : nomalB-mode mobar R
; H321 HEN - narrmalB-mode motar B2
(2) if s ivertar operaies less than fwice capaciy for the maximum HOGSAIZ5S el mrvod {
adopied motor, the full periormance may nol be demonsirated. HIZAHERS narmalB-mode moetarn 1o
(3 It satistactory characieristics can not be obtained during the OHz | e HER] | MOTEREMAte ;’“;f";m caln
aenarless vactor nunning, plaasse adjest molor constan for tha phe- HI51/HES nommakB-mode F1 integraton gain
; HOSZHZERE - normmalB-moda P proporion gain
(4} Please use carmar fregquency inmane than 2.1 KHz absolubely. Invener
cen'l aperale nosmally in kEes than 2.1kHZ
Biatue of Phenamena Garteris of adjustmant oL
Criving Speed  flechuation & | Sef “Wolor constant A2°bigger and biger slowly HI0E H22
Miniis urdil 1.2 times for preset consiant.
Spond fluoustion & | Sel Wolor constand B2 smaller and smaller slovly HO21/H2
plus writd 0.8 lirses ki presal conslant
Regeneaiing Lack of torgue a Set "Wotor constand R1° bigger and bigger slowly HO20H22M]
ey Traguisnicy unid 1.2 fimaes for preset constan.
Set “Wolor constand 107 bigger and bigger shoady HO2EH2ZE
wriil 1.2 times for presel Gonslanl.
Al starling The shook s et Wolor constant J” bigger and biggar slowly il 1.2 tmas for | HO24/H224
aecurTed af presed constant.
=arling
Al decaleration Unsiable al molor Sef spaed response smaber, HIOEHED
roiatian St “Moior constam J° smaller for prese HOZ4HE2A
Conslant.
Al Mw freguency | bmeguisr of Sed "Mator constam J* bagpar for preset constan. H24HZ24
apsaraticn roAnEan

Mote: 1 Ues career frequency over 2.1kHz certainly. I doasn’t operale comectly under 2.1kHz.
2 Toeque fimit setting value (b041 — b044) is from foliowing formula and T & caloulated by following formula.
Don'l set T over 200% otherwise it will cause of aliure.

Formula & T = Terque limil setting value x (inverter cagacity) / (Motor capacity)
{Exarngde] Inverter 0.756W, At motor 0.4kW, Torque limit setting that is for T = 200% become from feemula A

Torgue bmit sstting value (b041

bo£4) = T = (Motor capacity) / (Imeerar Gapacity)

= 200% x (D4kY) [ (0.TERW) = 106%
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Chapterd anation of function

r— Felation code ——
Ad4aAZ4d nowmniad'Bemode control method

TORQUE MONITOR FUNCTION

This t5 n function for monitoring motor presumed outpoat CaT : FRC asleciion
torgue when sensorless vector control, 0Hz domain sensorless | CO2B 1 ANV =nlnchon

. COZE L AN | seledtion
vector control, and wvector confrol with Sensor are selected in

HOORH20E ; nomal'B-mode mobar capaciy
salacton method. selsclion

When maonilor is cared out in digial operator, select display | RN itk Rl aeiamer'IJ
codhe dinz

Whan monitor is carmiad out in control terminal, refer o the explanation about anoffes esction of the chapterd, FRQ
terminal, AWMV terminal, or AMI terminal.

When control methad s selected VG, VP1.7 power or free VI setting, take care thal this funciion s invalid, and
dispday or oultput signal of contral berminal & unstable,

Torgue monitor value of this function displays 100% oulput torgue when the motor rolates al synchronized
revolution in the rated frequency equivalent to the rated oulput of B mador,

This funcion prasurmes oulput torgue prior to motor current, therefore emor is about 20% when the maotor which
outpud k= same a8 Inverer B wed.

Sefting Ham Function Code | Seffing range Contents

{0 Wi
{01} VP17 powar

Control method selection ADAAAZE4 *ggi' gﬁﬂﬁgﬂlgﬂﬁﬂ i not)
4 0 Hz domain 5LV (A344 ks nol)
05 WE (Ad4diAZA4 i not)
faln}] Chtput fraguency
1oy Cupul curmént
o2 Cutput torue

7 o3 Digital o freque

FRQ selection cozr ju ¢; Cocit uﬁ"‘nﬁ“ ncy
(05} Input elecinic ponsr
{06} Thermal load rate
{o7) LAD frequency
00} Chutput frequency
LI current

AMV salection Cozs i mﬂ”w""“ o
04} Ouitpud voltage
(05} Imput electric power

AM1 sedpction CO29 (D6} Thermal load rate
{07} LAD frequancy

Motor capacity selection | HO03H203 .20 - 75.0 bt : KW

Mitor pole selection 0t HE204 246 : ol
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Chapter4 explanation of function

Hedation code

nmmal/B-made controd meliod
: Torgue Bmil selaciion
* Torgue Emit 1 - 4
: mubtifunchonal inpul sedaction
T muillifunchonad ouapu sedaction

TORQUE LIMIT FUNCTION

This function lirmis motor cutput torgue whean sensoress vector
control, 0 Hz domain sensoiess vector contral, of vector contral

with sensor ane seleched
In targue Emit fenction method, the following thres are selected in bO40 torgue limit selection screen,
1) 4 zong individual sefting modde
This mode sats torque limif in 4 zones, forward driving and mgeneraling, reverse driving and
regenarating, 1o dighal operatos satting code b041 - bO44 individually.
2} Terminal changing moda
By combination of forgque limif changing ferminals 41{TRO1 jand 42(TRQZ), this mode changes and
uses lorgue limit 1 - 4
gt by in digital operator setting. Selecied torque limit range is valid in eery driving condition
) Analog inpul mode
This mode 5885 torgues limat valua by voltage given bo 02 terminal of control terminal, O - 10V is equal 1o
tongue limdt value O - 200%. Selected forqua Emit value is valid in every driving condition,
4} Optioni,Oplione
It comes inla valid when wsing the option boerd.
RAafer fo opdion instnuction manesl,
When torgue control walid [ imalid function (TL) is set to muliifunctional input terminal, torque Emit function is valid
only during the ghenal tuming OM. During OFF, torgue limit setting & invalid, lorque conbral valee is 200% of
masdmum.
And when forque contral walid | invalid function (TL) B not set, torque Fmit function is atways valid
Torgue limit valus in this function is 200% of maximum current which imverer can sutput. Therefors, outpuf fongue
may change in accordance with metors combined. Make sure that the absohute value of torque is not appeared
Whan torque control signal is selected in mulifunclional cutpul selection, torgue lim signal above mentioned tums
O while torgue Emil lunction s paformed.

Setting #em Function Code Setting ranga conbents
() Vi
(o) VP 1P power
(0 Wi free setting (A3d4ie not)
Controd method selecion Mﬂd Fic] SLY mq_q_ is I'IUﬂ
04 0 Hz domain {(A344is not)
[ V2 [AD4A/AZAA ks mod)
0 4 zane individual satting
(i}l Terminal changing
Torgus limit selection bo4d o2 Analog inpud
o3 Oipticn 1
04 Opbon 2
Unit ; *%(forwand driving in 4 zone
T|:|r|:|ua fimit 1 b4 0 - 200 individual Elﬂlﬁ'!}
: Unit ¢ % {peverse regenarating in 4 zone
Torque fimit 2 hoa2 0-200 individual selting )
Lo Lnit ; %({reverse drving in 4 zone
Targue limit 3 6043 =20 individual setting)
= Linit : S (forward regemeraling ind zons
anqua limit & B4 0-200 indivicual 5.”""“:‘
\ 40 Targue control valkd | Invald
Mllumztm_ml input CO01 - CO08 £1 Torque limit switching 1
sedecicn 42 Torque limit switching 2
mutifunctional autput oozt - OIS 10 Dwring torqua limit
saleciion
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Chapterd explanation of function

» Torque Bmit wien 00 (4 quadrant maode) s chosen by torque limit choica (040} becomes the bobiom figure,

Tarque
o |
Ravarse regenerating Forward driving

bo42 b1

-

(AR (FR)

Heverse driving Forwand regenarabing

bO43a D4

= Whan 01 {terminal swiching) & chosen by torgue imit choice (bO40), torgue Bmit 1 changed by lonque limil
ewltching 1,2 essigned to mutifunctosl input terminal - 4 are set up as the boltom figure,

(ecample) Whan torgue lim swilching 2 {42) was assigned 1o torgee Bmit  switching 1 (41}, muifunctioal ingp
terminal AR in muttdunctioal gt ferminal DFL

multifunciional mpas terminal
41 a2

é_

/4

41 (TR | 42({TRC2)
OFF OFF —= bbdt
oM OFF —== bl42
OFF OW  —=  bldd
O ON — bld3

= Wihen using torgue limit function at low spead level, use overload restriction togsther.
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Chapterd explanation of function

TORQUE LADSTOF FUNCTION Relation code
ADAA{AZAY : Conlred method
This function temporarily stops frequency acosleration and o4O : Tomgue limit selection
S y b1 -bid4 : d rene loeoue Bmi
deceleration function (LAD) when loque kmit is performed, if hoks i EADSTOR saterton

sensorliess weclor control, 0 Hz domain sensoriess wecior, or
vaclor contral with sensar s selecied

Setting tem Function code Setting range contents

WG

1) WP 1. Tpower

Wil free selling (A344 is not)

SLV (AJ44 s nof)

0 HZ domain (A344is nok)

W2 (A244/A344 is nol)

4 pone individual setling
Terminal changing

Analog input

Opdiont

Opdlon2

Unit : % iforsard driving in 4 zone
individual setting )

Unit : 2 {reverse regenarating in 4 zone
individual seting )

Linit ; % {reverse driving in 4 2one
individual setting )

Unit ; #iforward regensrating ind zone
individual &aﬂlng_!-

Walid

[l rryadic

Ty ] Targue contral valid | imvalld

multifunctional input Selection Co0T - G0 4 Torgue lmil swiching 1
43 Targue Bmil gwdtching 2

2

Control method selection Ald4/aza4

Torque limit sedkection b0&0

Tormue limit 1 b0 [}

Tarque limit 2 b042 a

Tomua limit 3 bo43 1]

Towrgque limit 4 bO44 Q

E% g ﬁ 'gEEHEEEEBE

Torque LADSTOF sslection h04s




Chapter 4 Explanation of function

ion code

Communication funclion / G b
Serial communication is possible from he Inverber 1o amy external P":":'I EE:II; Eﬁg‘f‘nﬁcﬁﬂﬂm
eguipment wsing RS485 protocol. This function is buil-in &s standard nelection
and is controlied by the TM2 contral terminals. 3 g

trarsmisgion apaed
COFE Communication Cooe
COF L Commuinicaticn bil
G074 Communication pedity
075 Communication stop bt
COTE: Communication 'n\'l'.li1|rrg1|rnu_F’,"

(1) Commumécation specification

Ham | Speacification Motes
T BMmE s a0 Spesed 2400048009500 9200 bps Salaction with
oparaber
Commumacation methods Hall duplex communication methods
Synchronizing melhoda Direct current transmission
Transméssson code | ASCH coda
Transmession mathods Transmission om lower bit
Cetam rmanac alion interlacs RS4BS
Ciata bl T'E bit Selection with
Clperabor
Parity Mo parityieven/odd Selection with
Operator
Stap bit . 1/2 el Selection with
Clperator
Start methods Ome-way start form by command of host side
Waiing time 101 DM ms] Satling with
oparabor
Connect fonm 1:M (N = Maximurm 32) Statian number &
selected with
oparator,
Error check Cherrun | Fleming ( BCC ! \Vertical / Horizontal parity
<FAS4ES port specification and connection=
Uz TM2 of control terminal PCE for R3485 communication function
1 Control terminal
Albbreviaton ;
Bniers o __Ereamplrnn
__E"F" | Transmission and
Feception + side
SN Transmissson and
reception - side
AP Tarminal resistance valid
Contral termingl terminal TELL
SN Terminal resistance vahd
fErminal
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Chapter 4 Explanation of function

Connect each rvertes in parallel as shown bebow, It I8 necessany 1o short teeminals AP and SM on the last inverer in the
fink [even if communication is o anly ome Inverer the link should still be mada).
By shorting bebween AP and SN, the terminal resistance i incressed and controls the reflection of the signal,

Extemal 1 P ]

conirol| L - b

machines
| . o L
SP SN RP SN SP SN RP SN SP SN RP SN

(2] Satting
The fallowing settings are required to operate AS485 sommunicathon.
Saf Aem | Flfnt-‘lun Eat vaks Deacription
oz Operatos
o3 RS445
Data commarnd oo o4 OpBon 1
05 Dplscn 2
] |Loop-back iesi B
e o3 2400 bps
“:E' "m'"."m"f“' :";“ o7 04 4800 bps
o s 05 9600 bps
06 19200 bps -
This assigns the stafion member of the
Communication code [ 1 1032 invartar. Thes 5 used when you cantnol mone
than one simultansaushy.
et 7 7 il
{.‘-urrrrnu-nh:al'rnﬁ kit Co73 8 a bit
00 |No parity
Communicafion parify | ©074 [ D1 |Even parity
02 |Odd parity
ication bl ooTs 1 1 hit
Communicatio 5 2 bit ]
CauTnionion COE | Otoi000 |Unis:ms  Rsferto it (3
wiaiting tima
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Chapter 4 Explanation of function

(3] Commumnication protocol

The method of the communicetion protocol is shown below in tha fimde diagram.

External control

machines

Irmverier

m

DGk

DM

(2

Wailing time {seiting with operator)

The following i ndicated.
{1):Frame tranaméated from extemal control machines o the mwverter
i2h:Frame replied from imverter o the extermal confrol macheas

Frama {2} from the mvarter s a reply b0 frarme (1) fram ihe edernal comrol maching, the active output |5 mod

opizratiad

The commands are shown balow;

Command fist

Tirmse

Achisability

Command Command description ol ol boda Motes

1] Forward / backward / siop commuand o

1 Setting of frequency command -

a2 Setting of multifunctional terminal state -

o3 Collective reading of monttar deta

(1] Reading of inverer stale

05 FReading of trip history

08 FReading of 1 setling tem -

orF Setling of 1 Se1 darm v

(B Feturning of each sat vales bo inital This doasn oparabe unless bOE4
whee + i set to (01 or 02}, (Clear of the

b origin}

i This checks whather set value can ba
Conserved to EEPROM or not

04 This consarves sai value o EEFROM *

uB Recalculation of internal constant ¥




Chapter 4 Explanation of function

Explanaton of each command is the following

{1} 00 command : This condrols the forward, backward and sfop command, (Set up ADO2 in 03 In the case thad this
command is used.)

Transmission frame
Frame format

STK Code | Command Caia BCC | CR

I_ | Explanation Data size | Valse
STX Control code (Start of Tekt) 1 byie STH (OO 2
Code Station number of inverter 2 byte | 01-32, and FF{broadcast)
Command | Transmission command 2 byle (i)
Data Transmission data 1 byte [Mote1) Heference
BCC Bioc check code 2 byta Exclusive OR of Code, Command and Dats
Contral cods

L (Carrlage Returm) __1 byt el
‘Data | Description Nate |

Silop command

i | Forward command
£ | Beverse command

MobeT)
[Examphe) when you tranamit forwarnd command to code 01
ST01|00]1}(BCC)HICR ®02|30 3130 30]31/33 30(00
(ST 00|11 BCCHICR) T I I |31 I
Reply frama

O noral reply & (4) - () Reference
O abrnormsal reply @ (4) - (il Reference

il 01 command: This 8 to set frequency command. (Set up ADDT in 03 in the case thal this command s uged.)
Transmission frame
Frame formal

3TX Code | Command Data ]EEE R

Explanation Data size R Valug

5Tx Contral pode (Start of TaXi) 1 byim STX (0mlZ) .
Code Station nurmiber of inverter 2 byle 01-32. and FF {broadcast) I
Command | Transmission command 2 byta o1 |

Transmission dala
Data Eb {Mota2) Referencs

' | {tenth ASCII cods) o :

BCC Black check oode 2 byle Exclusive DR of Code, Command and Data

Control code

1 A

oA iCarriage Return} Dyte CR (0]

(Moted) when you sl code 01 for SHz

(STX))01|07|000500|(BCCH{CR)

ASCIl conversion 2|30 31|30 3130 30 30 35 30 30430 35/00
MNote) the data ks 100 times as big a3 sef value.
Example) 5(Hz) —*500 —#00500 #3030 30 35 30 30
Aeply frame ASCI comversion

Om normad reply @ () - i) Reference
On abnormal reply ; {4) - {ii) Reference
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Chapter 4 Explanation of function

fiil] 02 command: This sets the state of thie mulifunctional terminals.
Transmission frame

Frasmig farmal
BTX Code | Command Diata BCG A
Explanation Data size | Valug
STX Contral code (Start of TeXy 1byte | STX (ud2)
Code Station numbser of imerber Zbyte | 01-32, and FF (broadcast)
Command | Transmission comrmiand 2 byle oz
Diata | Transmission dats 16 byim (Moted] reference
BOC | Bl i 5 Ewclusive OR of Codes Command and
ock chack code Bohe {5} Rieterencs
CH | Conirol code{Carriage Return) 1 byia CH {0=00)
(Moted) Dats (sbdesnth) of multifunctional terminal and contents
(the details refer to multifuncions input terminal function.)
Diata (Hex) Deacription Data (Hax) Deseription =
000000000000001 | FR: forward command OO00000001 000000 | PIDC: PID integral reset
0000000000000002 | RA: reverse command OO0 =
OOCO00000000004 | DFL: rulil-spesd (binany operation) 0000000004000000 | CAS: control gain awitch fufctin
COOO0O0000000008 | DFM: mult-speed2ibinary operation) 0000000008000000 | LIP; remobe operation Accelerating spsed
OOOCOOO00000001 0 | DFH: mult-speed3iblnary operaticn) Q00000001 GOO00000 | DWHNG remole operation Decelerale speed
CO00000000000020 | DFHH: riwhi-speedd (henary opsration) 0000000020000000 | UDC: remabe operation data clear
0000000000000040 | JOG: jogging(inching aperation) 0000000040000000 | -
O000000000000080 | DB; external DG control 0000000080000000 | OPE: Force operation ope
0000000000004 00 | BMD: B-mode condrol 00000001 00000000 | SF1: mulli-spead{bit run)
COO0000000000200 | AD2: two slage adustabls spesd 0003000200000000 | SF2: muli-spaed{bit run)
CO00000000000400 O000000400000000 | SF3: mult-speedibit runj
0000000000000800 | MBS: free-run stop OO0D000800000000 | SF4; mulli-spead]bit runj
0O00OOO000001000 | EXP: exdernal irip OO00001 000000000 | SF5: muli-speaedibit run)
0000000000002000 | USP: unattended starl protestion 0000002000000000 | SF6: mult-speedibit run)
0000000000004000 | C5: commercial changa 0000004000000000 | SFT7: mult-speedibit run)
0O0DOD0O00D000B000 | SFT: software kock (control terminal) 0000008000000000 | OLR: overload restnction sefling
0ODODODODO01 0000 | AUT: analog Input voltege/current select | GO00010000000000 | TL:Toroguae limd
00DODO0000020000 | CMD: C-mode control 0000020000000000 | TROT: Tarue Bmit 1 swikch
QOODODDOO0D40000 | BET: resed ODO0040000000000 | TROZ2:Torque Bmit 2 switch
GOOOO0O0LO00BO00O0 00000B0000000000 | PPLPPI control switch
DODOOODOO0T00000 | STA: 3 wira start 0000100000000000 | BOE: Bralke condirmation
DODDODDOO0200000 | STF: 3 wire holding 0000200000000000 | ORT Crienation command
QODDDODOD0400000 | F/A: 3 wire foreand 0000400000000000 | LACLAD cancel
DODDOODOD0BN0000 | PID:PID selaction (validimalid) 0000B00000000000 | PCLR:Posilion arror clear
0001000000000000 | STAT:Pulse train input
pasmission

Example} When you make (forward}, (multi-spaad) and {multi-5peed) aclive on inverder Seiting of
coda 01, the calculation of data is
Ce00000000000000071 + Dx0000000000000004 .« 1x3000000000000008 = CxDOD00OD000ND0000

80 ransmission frame =

{STX)|01 02| 0000000000000000 (BCCH{CR)

Reply frame
On meormial repdy @ (4] - () Reterance
On abnoemal regly - (4] - i) Reference



Chapter 4 Explanation of function

{iv) 03 command: This reads monitor data colectively,
Transmission frame
Friasma formiat

STx Code Command | BCC | CR Raeplay frama

Expitanation Date size Wakse
L Control code|Start of Tewt) | 1 byte STX [0x02)
| Code Gtation membar of imerber 2 byler 01-32
| Command | Tranamission command 2 byte 0@
| Exclusive OF of Code, Command and Crata |
. BCC Block check code 2 byte [5) Referance
| Canirol code
iy | {Carriage Rsturn) oo S )
Frame lormat
8T | Code Dinta BCC | CH
Explanation Crata Size Walue
5TX Control code (Start of TeXl) 1 byter STX [0m02)
| Code Stadion number ol inverer 2 byte 01-32
Diata Data 104 byie (Moted) reforence
Exchsive OR of Code, Command and Date
BoC Block check coda 2 byte (5] Reference
Conirol code
GR (Cariage Fetumn) 1 byle CR {OwdDy
(Moted) Emch monidor value
higmitor dam Units | Compe- | Data Explanation
rate
Cutpat frequency Hz w0 B byte | Tenih ASCI coda
Clutgast currant A =10 Bbye | Tenth ASCIH codae L=
Rewvolution direction E x Bhbyte | 0csiop, 1: forward, 2heckward =
PID feedback moanilos = w100 B byle | Temh ASCH code E
Pt Fusmstiensad Input monior - - E byl | “5) reference g
oo fumctionad outpat monitos L = Ebyte | “6) referance
Freguency convarting misnion < x100 B byle | Tenth ASCIH code :
Cutput torgua monibor % x B byle | Tenth ASCIH code
Cutput voltage monitar LY ®il Bbyle | Tenth ASCIl code g
Electric power manior W Ealid B byte | Tenth ASCI code @
- : - B byte | (DDODOOOD) padding data o
RLIM time monitor h x1 8 byte | Tenth ASCII code | o
O time monitor h x1 A byte | Tenth ASCII code |
(MioteS) multdunctional input terminal monites (hotes) masitifunctional oLt lermenal mondor
1 lbem | Data lem Data
| FA_tesminal | 0OOO0001 AL 00000001
RET terminal R CA e LIFF terminal | 00000002
| ES _tevminal e OaeCR | DAY terminal | 00000004
SO ferminal DODOOO0E ¥1 termenal | DDDODDOA
MBS tarmanal DOD0O0T0 X2 terrminal | DDOOODD10
AD2 arming DOD00020 X3 terrwnal | 00000020
| DFM terminal 00000040
DFL terminal Qoooooeo |
AR werminal 00000100 ==
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[} 04 eormmand: This resds the stete of tha imearer,
Tranzrmigsion framea

Frame formal

Chapter 4 Explanation of function

5TX Code | Command | BLC | CH
Explanation Cata siza Value .
STX Confral codelStan of TaxXt) | 1 byte STX [0x02) |
| Code Stadion number of imeres | 2 byta 01-32
| Command | Transmission command 2 byle 04
Euxclusive OF of Code, Command and Data
BCC Block check code 2 byle (5] Referance
CH Control code{Carriage Return) 1 byle CH {000y g
Raplay frames
Frame format
ETH Code Data BCC | CR
Explanation Draika Size ke
| 5TX Control code{Stan of TaXi] 1 byim STX (Om02) 1
| Code Station number of mwverter 2 byte 01-32 |
| Data Dista on brip B byte | {Note?) reference |
Exchmsive OF of Code, Command and Data |
| BCG Block check coda 2 byle (5) Aeference
|CR | Control code{Cariage Returm) 1 byle GH {00l |
Mote?) The data to indicate status contens of inverter is constructed from the following three factors
iAb, B, CI1.
Data [ Stams A | Status B | Status C | 00 [resenvation} |
Inwerar stajus &) Imvarter slatus )
e Status Coda Shdus
0o Initial status 00
01 Ve on waiting seftlement o1 Step
az On stopping 0z Creceleration speed
03 N Funning L] Constant spead
04 Cin ERS it! Acceleration speed
05 On JOG 05 Forward
06 On DB 06 Ravarsa
oy On reading frequency o7 Aewerae from forsard
a8 Cin FELI'!,I'IHE [i1r} Foarsard From reverss
o8 O Lny o9 Forward start
0 On TRIP 10 Reverse stari
11 On wailing resat
Irvearbar status B
Code | Stafus
0o On stopping
1 On running
02| On wripping
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[¥l) 05 command: This reads trip history data
Transmission frame

Frame format

Chapter 4 Explanation of function

STX | Code | Command | BCC | CR |
| Explanation Data size | Value
8TX Control code{Star of TakXi) 1 byte STX (0x0g)
Coid Station numbar of immariar 2 byie 01-32
Cormmand Transmission command 2 biyla 0&
Exclusive OR of Code, Command and Data
BCC Block check cod 2
aisiie |25 | i5) Reterance
CAR Confral codelCarriage Pefurm) 1 byte A (OO0
Raplay famea
Frame Tarrmal:
| 57X | Cote | Daa | BOC | CR
Explanation Dala size WVialun
| &T¥ | Control codeiStart of Text) 1 byte STX {002}
Code | Station nurmber of invertar 2 byle 01-32
Data | Each monitor data an trip 40 byte | (Noted) reference
Exchusive OR of Code, Command and
BCC | Block check code 2 byt Data(5) Aetarence
R Controd code(Carriage Fatunn) 1 byle | CH (Dx} S

(Moted) The menitor data (irip history) on irip memorizes the last six erors with an accumutated count number (Bbyte)

AuaUEe Trip hiatory 1 - Trip histary &
conn] mamber
Monitor tem Linits Magnifi | Oata size | Naobes
= cation

Trip facior . Ebyte Cord desplay
Imerier status A) . Blyte _
Irverier status B) - Byt E:H‘;ﬂ;-::;n.di " B
Irmvarter status C) - Bbyte =
Cutput frequency Hz x10 Bbyte Tenth ASCI code
Accumulated AUN time hour x1 Bhyte Tenth ASCI code
Qutput current %10 Bbyte | Tenth ASC code | 3
Current voltegs W w1 Bbyte | Tenth ASCII code |
Accumulated ALIN time hour x1 Bbyte | Tenth ASCI code
Power source ON time haur =i Bbyte | Tenth ASCIl code
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Chapter 4 Explanation of function

{vii) G command: This reads 1 sei ttem.
Transmission frame
Frame format aT¥ | Code | Commend | Paremster | BCC | GR

1 Explanation | Data size | Valug )

STH Control codeStart of TeXt) 1 byte ST (0w}

Ciehey Station nurnber of inverer | 2 byte 01-32

Command | Transmission cammand | 2 byt 06 =

FParamster | Peramster number of data | 4 byte {Motad)

BCC Elock check code | 2 byte Exclushve DR of Code, Command and Data(5] Aeference
[ | Ciontrol code(Carriags Return| | 1 byte CH (D00}

(NoteS) The range of parameter 1o get,
FOR2-, ADDT-, B001-, C001-, HDOG-, POO1-  (FOO1 uses 01 command.)

Replay frame
Frame format L= —
On norrad reply | STX Code -| ACK | Diata BOC CH
Explanation Data size | Valug
STK Controd code(Start of TeXi) 1 bye STX (D)
Caode Station numibar of inverter 2 byte 0132
ALK _Contrad code{ACKnowledge) Abyte | ACK (0x06)
Data Data {tenth ASTI code) i byte (Mebei 0} —_
BCC Block check code ) | 2 byte Exclusive OF of Code, Command and Data(5) Reference
CH Control code{Carriage Return) 1 byl CH (D=0
(Motet 0} when data is the selected item, this transmits and receives cormesponding to station mumber,
The data of B3, H203 (mobor capacity seledion) is irrdir;m.l:ﬂ_fﬁlluv-_if_rg__w_:ng_u_#ﬂa
Code data 1] i 02 03 04 0s g | oy 0B 0% | 10
Intamal, LISA mode [b085 = 00, 02} - - - . . . - ; . . 5
Code data 11 12 13 4 15 16 L 18 ] 20 1
L internal, USA mode (b085=00,02) | 55kW | 75 | 11 | 15 | - | 22 | 30 | 37 | 45 | 85 | 75

Heber 1o e Punction ﬂe:u:la ligl plaass.
O abnormal reply @ (4) - (i} Reference

{willy OF command: This == 1 set tem.

Transmession frame TR e - -
Frame farrmat l 5Tx ] Code I Command | Parameter Data BCC l CR |

Explanation | Datasize | Value

STH Cantrol code(Sart of TeXt) 1 byte ST (0ol

Coda Station numbsar of inveriar 2 biyte 01-32, FF{broadcast]

Command | Tranemission command 2 byte or

FParameter | Parameter number of dala 4 bryte (Motes)

| Data of parameter B byte

Bt | (Tenth ASCH cade) (Note10)
I Excheive OR of Code, Command snd Dt
| BCC Block check code - 2 byt (5} Reference
| CR Control code|Cartiage Return) | 1 byle ISR {00 —

Reply framea
On mgrmial seply (4] - () Refarence
Oin abmarmal reply @ (4) - (5 Aeference
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Chapter 4 Explanation of function

{ix} 08 cormmand: This returns each sst value o initial valusa
This works i conpunction with indtial selection (EOB4). If B084 is 00, the trip history is claarsd
Tranzmissian frarms
Frame format

STX Code | Command BCC | CA

Explanation Diata siza Walue
STX Control code(Start of Tekt) 1 byie ST (Owh2} L
Cord Station number of inverter 2 byte 01-32, FF (broadcast)
| Command | Transmission command 2 byl 04 )
BCC Block check code 2 byte :EE’;'”;:;S;“T 20de, Lomeand ana:Daie
A Control code(Carriage Aeturn) | 1 byle CH (w00
Replay frame

O normal reply : (4) - (i) Reference
Cin abnarrmdal reply - (4) - (i) Reference

[} 08 command: This checks whether if i possible lo store sei value to EEFROM or nal,

Transmission frame
Frame format

BT Code | Command BCC I!.".-Fl-|

| Explanation Data size Value
| STX Control code{Stan of Text] 1byte STX (0x02)
Code Station number of iverter 2 byte 01-32
Command _| Transmission cormmaund _| 2myte o9
BCC Blaock check coda 2 byte EEFEEE; e
| CR_ | Control code{Carmiage Return) 1 byte CR {0
Transmission frams
Frarme format
STX | Code | ACK | Data | BCC | r.:lﬂ
Explanation Data size Walug S |
BT Control code{Start of TexXy) 1 byte STX (0:02)
Code Station number of inverter | 2 byte 01-32
ACK | Control code{ACKnowhedge) 1 byte ACK (0w06]
Ciata Diata 2 byle Allowance with 01
Exclusive OR of Cade, Command and Data
Rt PN SO Tare ke o (5) Refarance
cA Control code(Carriage Raturn} 1 byl CH {000} |

Cn norrmal reply - (4) - (i) Peferance
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Chapter 4 Explanation of function

(i) 08 command: This stores the st value 1o the EEFROM,.

Transmission frame

Frame formad
aTx Code | Command BCC | CH
E!ﬂlﬂn‘-&lﬂn h Chaks size | T
STX Cantrol code(Star of TeXt) 1 byta | 5T% {O 02}
Coda Station number of inverter 2 byte 01-32
Command | Transmission cornmand 2 byte (i)
Exgl R 3
BCC Bk 2 bte stlugtve DR of Code, Command and Data
{5) Ralenents
CH Contral eodelCarriage Retum) |1 byte CR Q0 !
Rsplay frame

Cn normal reply: (4) - (1) Aeference
On sbnormal reply: (4) - (i) Feberence

(=i} DB command: Thig recalculales the infernal molor constants
This funclion is required when base frequency and paramater of He is changed by RS465

Transmission frarmne
Frarmes Iurrna_l

5T [ Coda | Command BCC | CH |
Explanation —— Data size | Value

| 5T Conirol code{Stan of TeXl) 1 byl STX [Om02)
| Code _Station number of inverier Z byim -3

Comrmsnd Transmission command Zbyte | 0B

BCC Riock " 2 byle Exclusne OF of Code, Command and Data
o= (2} Reference -

=] Control code(Carriaga Retum) 1 byte CR (0x00)

Reply frams

Cin mommal reply @ (4) - () Aeference
Cin abnormal repdy - (4] - (i) Reference
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Chapter 4 Explanation of function

{iy Affrmative reply

Reply frame
Frama formai

|- 5Tx | Code | ACK BCC | GAH

Ewlnn ) Data size | Walus -
S5TX Control code{Stan of TeXi} 1 byie ST (el
Code Station numbar of invarter 2 byle 0i1-32
ACK Conirel eode{ACKnowledge) | byie MCH O} ——— ) oy
Exclusive OF of Code, Command and Data (5
_EEG Block check code ',.2 byte Rt
R iControl code{Carriage Retumn) 1 byl CH [0=DD
{ii) 01 Inverer rephy
FReply frame
Frame format
| aTX | Code [ NAK | Error code BCC | CR
Explanation Data size | Value
BTX Control codeiStan of Texi) 1 byte STH [Ox02)
Code Station number of imerter 2 byte 01-32
Coniral code NAK{0%06]
MR [Megalive ACKnowledge) i
Error contents of
2 Mokel 1
Emor code Sommunicat byte B (Motet1) |
2 Exclushes OR of Code, Command and Data
BCC Block check code byt 5} Reference
Control code I
11 R O
i [Carriage Retur] ol oo

{Mote1) Enor code list
Inveriar doesa'l reply on all code communicalion.

Emmor code Confents
oiH Parity emor
2 Sum check gmor
3 Framing arrar
4H Creifrun ernor
0sH Profocd errar
0EH | ASCH coda erar
o7H | Receplion buffer overrun efmor
naH Reception time oul error
11H Eror for abnormal command
12H -
13H Fractice disapprowvial enor
14H .
16H <
16H Paramelar ebnormal error
17H -
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Chapter 4 Explanation of function

5] About the calculation method of BCGC (the Block Check Cord)
(Exampla] 5Hz is saf up by wsing 0 commands (the setting of the freguency command). (when the coda of the imaerier
of the nhiart = 1"

/,—F Constitution of the transmission frame \I

all iyl it s i b ASCIl Code
L - (ox 02)
—= 01 [0x 3031)
= 01 (ox 3031)
—+——>> 000500 (0x 30 30 30 35 30 30}
o | (ox 3035)
> {0x 0O]

S P4

BCC is the result that transforms the Code~Data into ASCH Code and fook an EXCLSIVE DR (Xor] every 1byte. In fhe
case ol the above ransmession lrame, BOC calculates it as follows
30_31 ‘A0 a1 30 30 34 3% a0 30

o1
L_Em_._
0
= Hor
UP xor
EIP_'H'.u.r_
{Jf ¥or
3? Xor

{Appendix) ASGH code fransformation lable

Character data ASCI code Characher data ASCI pode
STH 02 # 4 1
ALK, 0 B 42
CA oD — 43
NAK 15 D 44

L] 34 E 45
1 31 ; , F 4 B
2 32 . H 48
3 33 - - —,

4 . 34 £ : 5o
5 a5

[ a6

7 37

(6} Communication bast mode

Thie commanication 151 mode checks the communication line of RS485, {The communication 1es! mode procadure )
1. Please remove the wiring of terminal unit TR2 of the control terminal uni foundation, fo do the loop backcheck.
2. Please set up the following with the operator of the inverter.
Pleqse sat up COT1 [Communication fransmission speed selection) 1o 02 {Loop Back Test).
3. Shut the powss suppdy of the inverter at first Gnd please turn on the power supply once again,
Thee etk is siaried.
4_ \When the check ends the dieplay i a3 follows.

Mormal : L | Dl Abnormal - L o .J|

5, Please push e resel buthon of the digital operatos or copy unit, And, the setting of CO71 s returned 1o
Eh seiting of an original reques|
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Chapter 4 Explanation of function

4.4 Protection function list

4.4.1 Protection fun

Mame

Crwar-current protection

Display of
Drescriphion digital
operaior |
M 1mi
congimn E D- : l
Mol s fedicicted Gl detsderales I B
H:;I;Iyl' Bxoeial vl Guitenl & OFEe ?;:uh"m E D E |

thraough B imesitss & ihara is o

nak ol demage, Cuiran! protecion
prcul opacales amd tha invariar

pulpan s swiched olf aLima

On sccmlmmiion |

EC3

[rhe

EQ"

Display of remote
operatar)

| Copy unit ERR1™

OC. Drive

Cwerload profection  (noted)

Whon ihe Ireerior detecls an oweroed in ihe malor,
thea iniemmal eleciranic ermal eosdedd opanales and

Ihes rveilar outped |5 swiched off

Brakimng resistor overload
Profection

When DBTH sxceess ma usage ratio of the
regeneralive Biaking resisior, 1he ovar-yoitsge cirguil
pper b damd (e srregriar oulpen i swibched afl

Over-voltage proteciion

Wihan rnqn-.m:ruh'.ll- gnergy fram the molsd @xcaeds
e maximum laval, tha over-volkage cucwd cparalak
ared (ha invariar autpad s swibched off

EEPROM errar (note)

Vihen EEFECM m the inverier is aubgec 10 radiabed
moise oF wnusssl (enparalung  rsns, ha  iresrier
curpul is Ewfiched o

Whan ihe inooming wvolage of ematar s ke, tha

comiral  pircod can'l apafale cormedlly.  The
Under-voltage undes-vallage cinsail cparaies and the inverier culped
s swilched off 3
Wihseri an abrormmaliy cocwa ©oa CT dournend
CT arrae dotecdor] im ihe ifesitel, (ha iveeter outpual (e
swiched off.
| ror S e anbiuill
. CPU arror W W eestakan actian causes an e 1

CPLU, S invaner cuiput s seifched oM

External trip

Whan a ll'gn.'.'ﬂ.l.! given fo lkw EXT mabienctonsd
it sEminal, B imeerbes cutpul is swiched off
(=1 axtarmal frip funciion saln]

USSP error

Giround faull protection

Thits &= the eroe digglayad whan the invesber povwsr 18
restcend while st in B ALS mods,

{vakd whan Bw LSP functen & salaciod)

Whan power is turned ON, this dedegls ground faulls
bebwsan R invenies putpil and the mosar

Incosming over-vollage
profection

Whan tha incoming voitages B bgher than the

spacification vales, Ihs delacts it far &0 seconds then
e cwar-vofinge cirédil apsdaios and ke invertsr
(=i

gl | & |

Temporary power 055
protecticn

Vilen @n INGLanianoous pows' Mailure Coours 1or more
than 15ms, tha reerder aulgul i Swilched off. Unos
tha Instanianeous possr Bailure walt time has elapssd
mnd thl power has not bean seilarad il is regarded as
& nnnmal poser failues.

Hawavar, when the cperabicn commard is sl O8N
wilh resiat salection the wwsrer will restan. 5o
plesze e car@lul of this.

Abnormal températire

When enain cWcull emperaiure raises by slepping of
oooling fan, $he inverar cutput is swilched of

m
o

\

Gate Allay arror

Communicabon eriaf babwaen CPU and gate allay
ind icate

Open-phase protection

When an opan-phasa on he inpul supply Geturs The
meprtes cudpiil i sailchad oM.

Owerload profection2

Whin the (nwerter dobecs an overkad @ e molor
tunder 0.2HE), e invaner catpul is swilched off

\m

m
ru|ru
A (X F

IGET error

When an SEARANe0Es over-currend s dedacied on
the oubpul the invarer calpe s swisched off 1o prodoci
i main devicas

Thermistor amor

Witwen IF lnvarler Oolecis o Fugh fesisiancs on the
thermisiod it fram the molor the invaddar ouipu is
sibchad o

m
i
=
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Chapter 4 Explanation of function

Elﬂ::::ﬁ" ot . | Display of remote
Mame Description dlgrtnl P | oparalos)
operator | CoPY unit ERAT

Abnormal brake

Whan Imwenor connol delect swilching of i |

broke{OW/FF| afier relessing tha brake .mnd fos
wadiing lo¢ signal condition|bi24) [Whan tha Brakicg

eaninagl seicction]hi 20) is anabla )

| Option 1 error 0-9

Thawa sndicals tha armdi o Gplien 1. You can realife
ihe deinits sach ineiruciion maewsi

| Option 2 error 0-9

T idicale the ariod of cpliom  You can realize
e delaes By [ N T TS T E T

EBRAKE

P2 0-

l During under-voltage waiting

When fhe incoméng wolisgs of the inverter has
drapped, the invertsr outpul i awsiched off and e
areer|ar sl

LV, WAIT|

Mote1: After a trip occurs and 10 seconds pass, restart with reset operation,

Mote2: \When EEPROM errod m_nc:urg. confirm the seiting data again,
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Chapter 4 Explanation of function

4.4.2 Trip monitor display

e =

o0
480

131 Cutput curtant on Erig (A)

AN
3388

{41 DC Link Vollage on trip. (V]

B
{5,

T

0w L w iy

e

(5) Accumulated time thal the inverter has been running. [h)

0

' B |
L Y
(6] Accumulated time that the inverter has been powersed up. (h)
&
!

o,

I Gl N S T~ i N | S NN - N SR M e e g e e e o e o S 1 £ e e Y - . O s S ) e o ) e - e i e e e i o e e i N -

e e . e " . S

+ (1) Factor of trip, explanation of display
Mo 8 ________________ E Mo
E (R oo,
'r -r
 OQ |
i
¥ Dizplay trip factor Display the state of inverter on rpping,
5 an nl Please referto4.4.1. ™)
(AR U| L} During reset
(2] Cutput frequency on frip, (Hz) ) -
] ! During stop,

: During deceleration,

: During constant spaed

: Dwring acceleration

: The state oparation command is sat with

frequency command

: During sfarl.

: During DB,

s During awertpad restriction,



Chapter 4 Explanation of function
r Relation code j
4030 : Waming Monitor

4.4.3 Warning Monitor display

Warning messages will appear when the data set s contradicting to others.
Program tamp (PRG) turns OMN during the warning (untd the data is changed),

Below |s the description of the wamings

Warning Codes =, > Basie code
= 00172201 | freqguency upper limiter A061/A261 >
= D02/ =202 | frequency lower limiler ADBZ/AZE62 = Maximum frequency
-i004) =204 S04 | Base frequency ADOS/AZ03/A303 = | ADD4/AZD4/AI04
j=o0s) Ras s | Cutpat frequency FOOT, Mulli stage spasd 0 AD20/AZI0/AII0 =
-i006 EB06/EB06 | Multi stage speed 1-15 A021-A035 #
im 012711212 | frequency upper limiter ADEZA262 s
it 015/1=/215 | Output frequency FOO1, Multi stage spead 0 AXZ0/A220 > :E;'::l’lzﬂ;‘l“ﬂl}ﬁf e
izt 016/ -1216 | Mulli stage speed 1-15 ADZ21-A035 =
iz 021/14221 | frequency wupper limiter ADG1/A261 < frequency lower Nmiter
il D25/ -1225 | Ouiput frequency FOO1, Multi stage speed 0 AQ20/A220 = [ ADBZIAZEZ
izt 031/}-{231 | frequency upper limiter ADG1/A261 <
izt 032/ {232 | frequency lower limiter AO62/A262 <
=35/ ER35 EB35 | Cukput frequancy FOD1 . Multi stage speed O AG20/AZI0/AZ20 < Starting frequency HOB2
-l036 Multi stage speed 1-15 A021-AD35 <
=037 Jogging frequency AD38 <
Jump freqguency 17253
=085/ H2A5/ H3AS | Cwiput fregueancy FODY, Mulli stage speed 0 AQ20/AZI0IAZED o +- Jump width
AQEI+- 064
i-l0as Multi stage spesd 1-15 A021-A035 «» | AOBS+ADEE
T | AQET +-A0ER (note 1]
-1 091/|-1281 | frequency upper limiter ADE1/AZE1 =
- 092/i-1292 | frequency lower limiter ADEZ/A262 S
izi 095/i21295 | Output frequency FOO1, Multi stage speed 0 AD20/A220 > Free vl frequency 7 b112
|=|096 Multi stage speed 1-15 A021-AD35 =
Frea o frequancy 1-6 100, b102, b104. b106, b108, b110 e
Fres wi frequency 2-6 b102. b104, b106. 108, b110 = Free v fregueancy 1 b100
Free wit frequency 1 b100 =
Free i rmqueng 3-6 b104, B10G, b10B, BI10 e | T vl frequency 2 bi2
Free v fraquency 1, 2 b100, b102 = |
110 _Free v/ frequency 4-8 b106, b108, b110 e [ Ly 3 A
Frea vwi frequency 1-3 100, b102, b10d E
Free v/l frequency 5. 6 b108-b110 BT hniiaaibdion
s - 10,0 0% 8 ] e o v
| Free v frequency 1-5 100, b102, b104, b105 bB10B = Free vif frequency & b110
7 Free slectronic thermal
Fras elactranic thermal hequ&nn].- 2, 3b017, b01G . Sesusncy | BO1S
120 | Free electronic thermal frequency 1 b5 = Frea slectronic thermal
Free ¢ectronic tharmal frequency 3 b019 = frequency 2 bO1Y
Free electronic thermal
Frea slectronic thermal frequency 1, 2 015, BT = frequency 3 bO19

Warning is cleared when the setting fulfils the above condition,
Diata will ba changed awtomatically fo the basic code,

{Mote 1) The jump frequency will be aulomatically re-written to the lowest jump frequency {= Jump frequency

— |ump widih)
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Chapter 5 Maintenance, Inspection

5.1 Precautions for Maintenance/Inspection

5.1.1 Daily inspection

Every day before operation check the following,
[1] Does the motor operate according to the settings?
[2] Is there any trouble with the surroundings of the installation?
[3] Is there any trouble with the cooling or ventilation system?
[4] Is there any abnormal vibration or sound?
[5] Are their any signs of over-current or discoloration?
[6] Is their any unusual odour present?

Check the input voltage to the inverler by using a meier during running
[1] Is the supply voltage constant?
[2] Are all the phases of the supply balanced?

5.1.2 Cleaning
Make sure that the inverter is not dirty when operating.
Wipe clean with a soft cloth and synthelic detergent or ethanol.

{Notes) Don't use solvents containing any of the following, acetone, benzene, loluene,
alcohol etc. as they can cause melting of the inverler surface, paeling of paint.
Never clean the display part of the digital operator with detergent or alcohal.

5.1.3 Reqular inspection
Inspections should be regularly carried out on the parts lhal can't be inspected while the
inverter is running.

[1] Is there any trouble with the cooling system? - - - Cleaning of air filter etc.

[2] Cheek that all screw terminals and fixings are tight as they may loosen due to
vibration or temperature change elc.

[3] |s there any corrosion, damage 1o insulators?

[4] Measurement of insulation resistance.

[5] Check of cooling fan, smoothing capacitor, relay and exchange it necessary.
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5.2 Daily inspection and reqular inspection
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{Motes) Life time of the capacitors depends on the ambsent temperature,
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5.3 Megger test

WWhen executing a Megger test on the inverter remove all wires to R, 5, T, P11, P, N, PR, U, ¥ and W

Do ned use a meggar or buzzer on the controd circuit only wse & digital multi-meater.

(Megoer Voltage S00W OC)

Execute megger 1851 of main circuil atter the JB1 connectar has been removed. Short ierminals of A, 5,
T.P1, P, N PR, L,V and W

After the Megger test [ complete, reconnecd the J&81 connecior as before.

_ il _ G
s PPN PR 2N S
! VA
Power BUpplY — ll'lg y .< £k
Dion't wire powe 1 | g A
supply line. e R W l,-"l
Dont wira 1o motar.
@ JE1
DTS00V megger J_
= ?\_}_——___ kake gure he M8 connsctol B
Earth teminal remowed Delore the Megoer tesl &
dane

5.4 Withstand Voltage test

Mevar parform a withstand vaollage test on the inverter
The inverter main circuil uses semicondeciors. Semiconductors can deteriorale when a withstand
vollage test is performead,
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5.5 The method to check Inverter, converter part

A best s possible 1o check guality.

(Preparaftion)
11] Take out the power lines (R, 5 and T} connected to the inverter, the motor connection lines (U, VW and
W) and the regenerative cantrol resistance (P and PR).
[2] Prepare tester. (Using range of 1 ohm rezisiance measure range.)
{How o check)
It is possible 1o check the quality of the charging state of the terminels R, 8. T, U, V, W, PR, P and M of
the Inverter and the poke of the tester by measuring the charging state.
[Mote1) Before you measure the voltage between P and N with DG current range, eonfirm that the amoothing
capacitor g discharged fully, execuls checks,
(Mote2) Almost infinite valus i indicated on no conducting,
With the effect of the smoothing capacitor, the inverter conducts instantly and an infinite valus isn't
indicated. Ohm-number 10 ohms g indicated on conducting.
The values indicated will not be exactly the same for each terminal, howewver they will & very close
together. I there is a significant differance a problem may exist

\ Pola o teslar i
@B = virlus
iRad; (Blachi —

] A M Mo-canduct

P A Coanduct

o2 it -} P Mo-conduct

F1 3 Gonduict

H [Ex] T Pl Mo-conduct
o P T Cemduct
5 D4 R N | Conduc

N A Ni-conducl

08 g N Gonduwct

N 5 Mo-condisc

D& T i | Conduss

M T No-condss

TR o P Mo-condisat

P Ll Caondu

THZ W P M- canduc

P 'u' Conduct

5 TRa W P Mo-conduci
B P W Coarduct
E TR4 L M Conduct

i} u Ma-canduct

TRS i N Conduct

W L Mo-zomduct

TG W N Conduet

i M W Mo-conduct

s P No-condwad

E TA7? P ala) Caonduct

- PR | N Mo-conduel

M_| PR Ma-caonduct
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5.6 Capacitor Life Curve

Ambirng
1 —|—-------
120 day oparatiosn
40 - ;
I ==
20 J— |
i - |
b+ !
13 s i - i i i 1 !
I 7 - ] 3 7 & 8 i Lietme jyean
(Mote]

Ambient lemperalere means the surrounding temperature of the inverter. In case the inverier i installed
in @ cabinet, ambient temperature is the temperaiure of the intermal alr of the cabinet,

[Nota2)
DO bus capacitors are recommendad to be roplaced every 5 vears, And if the inverter is used in a worse
condition, this recommended replacing period s reduced.
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6.2 Dimension
HFa302-588 HF4304-54A5
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HF4302-01 5,022, HF4304-015 022
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HF 4302037 045, HF4WE-037 0485 055
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To inverter users:

| A\ CAUTION

malfunction.

type.

The inverter described in this operation manual is used for variable-speed operation of 3-phase induction motors for general industry use.

WThe inverter described in this manual is not designed and manufactured for use in equipment or a system used under the following
conditions that will directly lead to death or injury : atomic energy control, aerospace equipment, trafic equipment, medical instrument and
all kinds of safety devices. When our products are applied to the above equipment or system, be sure to consult us.

WwOur products are manufactured under stringent quality control. However, install a safety device on the equipment side in order to prevent
serious accidents or loss when our products are applied to equipment that may cause serious accidents or loss due to failure or

W¥Do not use the inverter for any load other than 3-phase induction motors.

W¥When an explosion-proof motor is selected, pay attention to the installation environment, because the inverter is not of an explosion-proof

WCarefully read the “Operation Manual” before use for correct operation.
Read the manual carefully also for long-term storage.

WElectrical work is necessary for installation of the inverter. Leave the electric work to specialists.
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Fax: (66)2-670-0999

Vietnam
Representative Office
4th Floor, 99 Nguyen Thi Minh Khai St.

Ward Ben Thanh, District 1, HCM City, Vietnam

Tel : (84)8-925-6504
Fax: (84)8-925-6505

€ Sumitomo Heavy Industries, ltd.

POWER TRANSMISSION & CONTROLS GROUP

5-9-11, KITA-SHINAGAWA SHINAGAWA-KU, TOKYO 141-8686, JAPAN
PHONE: (03)5488-8363 FAX: (03)5488-8365
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Australia

SM-Cyclo of Australia Pty., Ltd.

9 Holbech Rd., Arndell Park, NSW, 2148
Tel : (61)2-8811-6555

Fax: (61)2-8811-6500

Philippines

Representative Office

Unit 23E Burgundy Corporate Tower
252 Sen. Gil Puyat Ave. Makati City
Tel : (63)2-888-5866

Fax: (63)2-843-0021

India

SCA Liaison Office

759/17, Ramkripa Apartment, Flat No.2,
First Floor Capt. A. Ranade Path,
Deccan Gymkhana, Pune 411004
Maharashra, India

Tel : (91)20-2565-3760

Fax: (91)20-2565-3755

Taiwan

Tatung SM-Cyclo Co., Ltd.
22 Chungshan N. Road.,
3rd Sec. Taipei,

Taiwan, 104 R.0.C.

Tel : (886)2-8676-1382
Fax: (886)2-8676-2285

Korea

SM-Cyclo of Korea Co., Ltd.
Royal Bldg. 9F Rm. 913,

5 Dangju-dong Chongro-ku,
Seoul,

Korea 110-721

Tel : (82)2-730-0151

Fax: (82)2-730-0156

Japan

Sumitomo Heavy Industries, Ltd.

9-11, Kitashinagawa 5-Chome
Shinagawa-Ku, Tokyo 141-8686, Japan
Tel : (81)3-5488-8363

Fax: (81)3-5488-8365
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